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TABLE 1

(Conc 1ud ca)

Performance Data (c,,ntinut.d)

Fuel Inlet Pressure, lb_te(1, psia

IAfe, Spocification Performance, I,FtC

Hission I)ut,y Cycle RC 103, seconds

l,ife (hmrantecd, ,%kC Hission DuLy

Cycle l{C 103, second,_

Propel]anL Valve Service Life, cycles

Propellant Valve Voltage, Nominal, vde

Prop(,]lant Valve Current,, Nominal, amps

StarL Time, Nominal (on signal Lo 90

percent ¢,f thrusl,), milliseconds

Shutdown lanpulse (with spacecraft.
elect.rical circuit), Haximmn, lb-sec

Envirortmental Temperat.ure ILunge,

OperatiJ_, F

Environmental Temperature Shock I/ange,
NonoperaLin,%, Y

Vibration Level Ibandom, g nns

Shock Level (in shipping container), g

Proof Pressure

291

100

136

50,000

26.0

0.619

15

0.260

15 to 200

-J_0 *o 183

8.8

15 for 11 inilliseconds

392 psig at room

temperature

11
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FOREWORD

H

U

g

D
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This report on the Design Approval Testing of the

Gemini 25-pound-thrust RCS Thrust Chamber Assembly

was prepared for the McDonnell Aircraft Corpora-

tion in accordance with the requirements of

Purchase Order Y20161R.

ABSTRACT

The Design Approval Test program conducted on the

Gemini 25-pound-thrust RCS Thrust Chamber Assembly

is described. Test data, photographs of test

equipment, and test summaries are included.

|

l
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INTRODUCTION AND SU_IARY

The Design Approval Test program for the Gemini 25-pound-thrust Re-entry

Control System (RCS) Thrust Chamber Assembly (TCA)was conducted in

compliance with McDonnell Aircraft Corporation Purchase Order Y20161R.

The objective of the Design Approval Test (DAT) program was to demonstrate

compliance of the 25-pound-thrust RCS TCA with the requirements of

McDonnell Aircraft Corporation Specification Control Drawing 52-52700 by

conducting a planned series of environmental and operating tests on three

TCAs.

A total of six TCAs was required to aonduct %he program because of fail-

ures that were encountered. These six TCAs were designated Units 1, 1A_

2, 2A, 5, and 5A for purposes of identification during the program.

During the sinusoidal vibration test on Unit I a structural failure

occurred adjacent to the weld joint a% the fuel valve inlet tube orifice

housing as reported in Operation and Failure Report (OFR) and Failure

Analysis Report (FAR) 20_15R of Appendix B. The TCA was removed from the

program for failure analysis and replaced by Unit IA. Analysis revealed

that the failure was caused by metal fatigue resulting from the excessive

dynamic loads imposed by the sinusoidal vibration test, as related %o the

inlet tube configuration and the manner in which the inlet tube was

supported. The inlet tube was configured to simulate the spacecraft

installation and was supported per customer instructions. Prior to the

resumption of testing, the vibration requirement was changed from sinu-

soidal sweep with resonant dwell %o a more representative random spectrum.

The vibration test was then successfully completed on Unit 1A.
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During the pro-explosive atmosphere functic

on Unit 1A failed to actuate. This failure

of Appendix B. Both of the Unit 1A propel],

the TCA, and %he oxidizer valve was sub::

The failure was found to be caused by extra:,

which resulted from heat soakback to the va_

cycle test (F_C) to failure. The valve oI_c_

and showed zero leakage during failure ana]_

The tests remaining to be conducted in the

propellant valve explosive atmosphere test :

test, were rescheduled to be conducted on t! _

25-pound-thrust 0AMS TCA DAT Unit 1 per Rock:

4588-5152, page 346 of Appendix D. Then:

successfully completed on the substitute te_

tests are reported in Rocketdyne Report R-]_

"Gemini Design Approval Test Program, Final

Assemblies."

During the posttemperature shock functional

the oxidizer valve failed the closing respo_:

failure was reported in OFR(FAR) 06856R of L

moved from the program for failure analysie

failure was found to be caused by a surge s_

lant valve electrical control circuit that i_

quest of the customer. The use Of this con_

closing time by approximately 1 millisecond.

time requirement was subsequently changed t_

of the surge suppression diode.

_ts, the oxidizer valve

reported in 0FR(FAR) 12952R

_]ves were removed from

for failure analysis.

_f the Teflon valve seat

_llowing the mission duty

normally during the HDC

:A test series, i.e., the

_e propellant resistance

_pellant valves from %he

:e Internal Letter

:ts were subsequently

_s. The results of these

', Volume II, Book 2,

_t, Thrust Chamber

conducted on TCA Unit 2,

:me requirement. This

:ix B. The TCA was re-

eplaced by Unit 2A. The

:sion diode in the propel-

_en installed at the re-

_ircuit increased the valve

_ DAT specification closing

_ into account the effect

2 R-15019-2
e
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During the failure analysis of the oxidizer valve, the fuel valve was

also tested and failed the closing time requirement. This failure was

reported in OFII(FAR) 06875F of Appendix B. The cause of this failure

was galling between the valve armature and bobbin bore. The temperature

shock test was subsequently successfully completed on TCA Unit 2A.

B

D

B

During the mission duty cycle test %o "in specification life" (I00 seconds

burn time) conducted on TCA Unit 2A, the throat station shell temperature

exceeded the specification maximum of 550 F by 115 F after approximately

i00 seconds of accumulated burn time. This failure was reported in

0FR(FAR) 12955R of Appendix B. No performance degradation or incident

mechanical failure was observed during the test. Testing was continued

with the hot-fire burst pressure test since i% was believed that the

shell temperature failure would not compromise the burst pressure test

and that the burst pressure test would not detract from the subsequent shell

temperature failure analysis. This judgement was verified by the test

results. The failure analysis concluded that the apparent failure was

caused by a test facility inadequacy.

lhlring the posthumidity functional tests on TCA Unit 5, %he fuel valve

failed the closing time requirement. This failure was reported in

OFII(FAR) 12909R of Appendix B. The TCA was removed from the program for

failure analysis and replaced by Unit _A. The failure _s caused by

internal corrosion of the valve which resulted from improper capping of

%he valve ports during the humidity test or %he preceding salt spray

test. The humidity test was subsequently successfully completed on

TOA Unit _A.

During %he mission duty cycle test %0 "guaranteed life" (156 seconds

burn time) conduc%ed on TCAUnit 3A, the throat station shell temperature

R-15019-2 3
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r_
E_

C
L

exceeded the specification maxinmm of 550 F by 50 F after approximately

I00 seconds of accumulated burn time. This failure was reported in

0FR(FI_{) 12918R of Appendix B. No performance degradation or incipient

mechanical failure _s observed during the test. The failure analysis

concluded that the apparent failure was caused by a test facility

inadequacy.

A thorough evaluation of the shutdo_ characteristics of the 25-po_md-

thrust RCS thrust chamber assembly was conducted prior to initiation of

the Design Approval Test Program and continued as additional data were

generated during the program. The results of this evaluation indicated

that the performance of the TCA did not conform to the specification

shutdown time requirement (7 milliseconds maximum from off signal to

2 percent of thrust).

As a result of this evaluation, an Engineering Change Notice (ECN-NA-SE6-

289RI) was submitted to the customer by Rocketdyne recommending that the

thrust chamber assembly shutdo_ requirement be changed from a maximum

shutdown time %o a maximum shutdown impulse and proposing a maximum

impulse value (0.260 Ib-sec).

The recommendation relative to the incorporation of a maximum shutdo_m

impulse instead of a maximum shutdown time and the proposed maximum

shutdown impulse value are incorporated in Appendix D of this DAT report.

All pages reflecting these changes are appropriately identified. Units IA,

2A and 3A all exhibited shutdo_ performance within this requirement.

Compliance of the 25-pound-thmlst RCS Th_ast Chamber Assembly with all

specification requirements was adequately demonstrated by the Design

Approval Test Program.

R-15019-2
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DESCRIPTION OF 25-POUND-THRUST I{CS TI_UST

CHArmER ASSDmLY P/N 208150-61

The 25-pound-thrust Re-entry Control System (RCS) Thrust Chamber Assembly

(TCA) is a storable liquid, bipropellant, pressure fed, ablation cooled

assembly. It is used in the Re-entry Control System for pitch, yaw, and

roll control during re-entry of the Gemini spacecraft. Thrust level and

propellant mixture ratio are controlled by fixed orifices located at the

propellant valve inlets. The propellants used are nitrogen tetroxide

(NT0) as the oxidizer and monomethylhydrazine (_P[}t) as the fuel.

The thrust chamber core is made in two segments: the combustion zone

segment and the nozzle segment. The combustion zone segment is fabri-

cated from 90-degree oriented (perpendicular to the TCA centerline) high-

silica resin impregnated ablative material. The nozzle segment is

fabricated from O-degree oriented (parallel to the TC_ centerline) high-

silica resin impregnated ablative material. In addition, the thrust

chamber body is wrapped with a layer of phenolic impregnated asbestos

fiber to provide additional sealing capabilities. The bond line between

the combustion chamber segment and nozzle segment is located in a low-

pressure, low-stress area aft of the throat insert. Structural support

for the thrust chamber body assembly is provided by layers of high-

temperature, high-strength glass cloth and filament wound glass roving,

bonded by phenolic resin. Additional layers of glass roving provide

added strength in the injector attach and throat areas. The thrust

chamber body is encased in a stainless-steel shell to provide structural

attachment between the thrust chamber assembly and the spacecraft. The

combustion chamber of the TCA contains a seven-piece segmented JTA graphite

liner backed up by a O-degree ablative sleeve. A throat insert of solid

11-15019-2 5
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_ilicon carbide is used to resist the erosive effects of the combustion

Kases. The thrust chamber injector is fabricated from stainless steel.

It consists of four pairs of unlike doublets which impinge on a splash

plate providing propellant mixing for high combustion efficiency.

ICA operation is controlled by two fast-acting, electrically operated,

Polenoid propellant valves (Fig. 1 ) attached to a mounting bracket which

is in tu_'n attached to the injector plate. The basic propellant valve

design embodies a hermetically sealed solenoid. Valve sealing is

accomplished through the use of a precision ground ball, attached to the

armature, which rests on a Teflon seat in the closed position. A metal

stop below the Teflon Seat is incorporated to limit armature stroke.

Closing is accomplished through the use of a spring, and sealing force

is obtained from the spring and the pressure of the propellant acting

on the ball.

The 25-pound-thrust RCS TCA is shown in Fig. i, and schematics are pre-

sented in Fig. 2 and 5- The physical and performance data for this TCA

are presented in Table I.

R-15019-2
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TABLE 1

25-POUND-TIl]tUST RCS TCA P/N 208130-61

PI[YSICAL AND P_F01_bkNCE DATA

Compliance of the Gemini 25-pound-thmlst RCS TCA P/N 208130-61 with the

following physical and performance requirements has been verified by

design approval tests.

Physical Data

_Ivelope, inches

Weight, pounds (nominal)

Compatibility

Materials

Valve Parts, Internal Exposed

Injector

Thrust Chamber Core

Structural Shell and Brackets

Perfolmmnce Data

Propellants

Thrust, Vacuum, Rated, pounds

Chamber Pressure, Nominal, psia

Mixture Ratio, Rated o/f

Specific Impulse

Oxidizer Inlet Pressure, Rated,

psia

Overall dimensions: length 9.7

inches; diameter 2.5 inches

2.2_

Nitrogen tetroxide and

monomethylhydrazine

CRES and Teflon

Type 321 CRES

Ablative and ceramic

Type 321 fiRES

Nitrogen tetorixide (oxidizer)

and monomethylhydrazine (fuel)

25.0

15o.o

1.5

Classified (see page i3)

287
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_.B_I

(Concluded)

Performance Data (continued)

Fuel Inlet Pressure, Rated, psia

Life, Specification Performance, MAC
Mission Duty Cycle RC 103, seconds

Life Guaranteed, MAC MissionDuty

Cycle RC 103, seconds

Propellant Valve Service Life, cycles

Propellant Valve Voltage, Nominal, vdc

Propellant Valve Current, Nominal, amps

Start Time, Nominal (on signal to 90

percent of thrust), milliseconds

Shutdown Impulse (with spacecraft
electrical circuit), _ximum, lb-sec

Environmental Temperature Range,
Operating, F

Environmental Temperature Shock Range,
Nonoperating, F

Vibration Level Random, g rms

Shock Level (in shipping container), g

Proof Pressure

291

100

136

50,000

26.0

0.619

15

0.260

15 to 200

-&0 to 185

8.8

15 for ii milliseconds

&80 psig at 68 F

Q
II
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(Con%inued)

Performance Da%a (con%inued)

Specific Impulse, Nominal, seconds 284
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_Classified parame%er
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TEST PROGRAM

TEST OUTLINE

Three RCS 25-pound-thrust TCA's were originally scheduled to be tested

during the program. As a result of failures encountered, however, it was

necessary to use a total of six test units. These six TCAIs, designated

Units i, IA, 2, 2A, 5, and 5A were subjected to the tests outlined in

Table 2 in the order listed.

TEST UNIT IDENTIFICATION, P/N 208130-61

Unit 1 S/N _05617_

Unit 1A S/N_060_48

Unit 2 S/N &059276

Unit 2A S/N _05_995

Unit 3 S/N h055298

Unit 3A S/N _060450

TEST DESCRIPTION AND RESULTS, UNIT i

VISUAL INSPECTION

|

i

|

Description

Unit 1 was inspected to ensure that it was of the proper configuration,

was undamaged, and had been subjected to and passed an acceptance test

per Rocketdyne Specification RA0220-350.

1
R-15019-2 15
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TABLE 2

TEST SEQUENCE

Tests 1

Visual Inspection

Component _odification

Vibration Test

Propellant Valve Proof Pressure and Leakage
Thrust Chamber Proof Pressure and Leakage

Propellant Valve Electrical Resistance
Propellant Valve Dielectric Strength

Propellant Valve Functional

Mechanical Shock Test

Propellant Valve Proof Pressure and Leakage
Thrust Chamber Proof Pressure and Leakage

Propellant Valve Electrical Resistance
Propellant Valve Dielectric Strength
Propellant Valve Functional

Propellant Valve Continuous Duty
Propellant Valve Proof Pressure and Leakage
Propellant Valve Electrical Resistance
Propellant Valve Dielectric Strength
Propellant Valve Functional

Mission Duty Cycle to Failure
Propellant Valve Electrical Resistance

Propellant Valve Dielectric Strength
Propellant Valve Functional

Explosive Atmosphere Test

Temperature Shock Test
Propellant Valve Proof Pressure and Leakage

Thrust Chamber Proof Pressure and Leakage
Propellant Valve Electrical Resistance
Propellant Valve Dielectric S_rcngth
PJ-ope_lant Valve Functional

Units

IA 2 I-2A 5

i

X X

X X

X X

X X

X

X

X

X

IX

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X X

X X

X X
X X
X X
X X
X X

X X

3A

X X
X X

16 R-15019-2
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TABLE, 2

(Concluded)

Units

Tests 1 IA 2 2A 3 3A

Mission Duty Cycle to 100 Seconds and
Hot-Fire Burst Pressure Test

Salt-Spray Test

Propellant Valve Proof Pressure and Leakage
Propellant Valve Electrical Resistance
Propellant Valve Dielectric Strength
Propellant Valve Functional

Humidity Test
Propellant Valve Proof Pressure and Leakage
Propellant Valve Electrical Resistance
Propellant Valve Dielectric Strength
Propellant Valve Functional

Mission Duty Cycle to 136 Seconds

Propellant Valve Service Life Test

Propellant Valve Proof Pressure and Leakage
Propellant Valve Electrical Resistance

Propellant Valve Dielectric Strength
Propellant Valve Functional

Disassembly and Inspection

X

X
X
X
X

X

X X
X X
X X
X X
X X

X

X

X
X
X
X

X X X

Q

|

U
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Following the visual inspection, Unit ] was modified by the addition of

simulated spacecraft system tube extensions (P/N 99-106691 and 99-106692)

%o the existing oxidizer and fuel inlet tube stubs. Installation of the

simulated spacecraft system tube extensions was accomplished per Rocket-

dyne Specification RA0607-009, "In-Place Brazing of Tubes and Fittings for

Space Engines."

Results

Visual inspection was successfully completed.

VIBRATION TEST

Description

Unit I was installed in a rigid fixture and subjected to sinusoidal vibra-

tion along each of the three mutually perpendicular axes. The testing in

each axis started with a 1-g logarithmic sinusoidal sweep to calibrate

the accelerometers. The test in each axis then proceeded as follows:

1. From 5 to 1_ cps at 0.50 inch double amplitude

2. From 1_ to 100 cps at ±5 g

5. From 100 to 500 cps at ±5 g

_. From 500 to 2000 cps at ±8 g

The vibration frequency was varied logarithmically from 5 to 2000 cps and

back %o 5 cps in 15 ]_nutes, twice along each axis for a total of 50

18 R-15o19-2
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minutes per axis. All resonant frequencies were noted. Resonance was

defined as an output equal to 1.5 times the input. The unit was then :

vibrated for 7 minutes at each of the resonant frequencies. The order of

testing was X-axis, Y-axis, and Z-axis. Leakage and functional tests were

to be performed following the vibration testing.

Results

A dye penetrant test following the Z-axis vibration revealed a crack at

the weld joint between the fuel inlet tube and the fuel valve body. This

failure was reported in 0YR(FAR) 20_15R. The TCA was removed from the

program and replaced by Unit 1h. The failure was the results:of a combina-

tion of marginal weld quality, inadequate support for the simulated space-

craft system tube extensions, and unrealistically high loads imposed by

the resonant dwell method of vibration testing. The vibration test re-

quirement was subsequently changed to a less severe random vibration test.

TEST DESCRIPTION AND RESULTS, UNIT IA

VISUAL INSPECTION

Description

g

B

Unit 1A was inspected to ensure that it was of the proper configuration,

was undamaged, and had been subjected to and passed an acceptance test per

Rocketdyne Specification RA0220-550.

R-15019-2 19
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Following visual inspection, Unit 1A was modified by the addition of simu-

lated spacecraft system tube extensions (P/N 99-106691 and 99-1o6692) to

the existing oxidizer and fuel inlet tube stubs. Installation of the

simulated spacecraft system tube extensions was accomplished per Rocket-

dyne Specification RA0607-009, "In-Place Brazing of _lbes and Fittings for

Space Engines."

Results

Visual inspection was successfully completed.

VIBRATION TEST

Description

Unit 1A was subjected to random vibration testing along each of three

mutually perpendicular axes. The random vibration time for each axis was

10 minutes less the equalization time required to verify spectrum shape

and tolerance. The maximum allowable equalization time was 20 percent of

the vibration time for each axis.

Prior to the start of the random vibration testing in each axis, a sine

wave survey (1-g maximum peak, logarithmic sweep from 5 cps to 2000 cps

in 5 minutes) was conducted to calibrate the input and output accelerom-

eters.

f2
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The random vibration test was at an overall equivalent level of 8.8 g rms.

The vibration frequency was varied from 20 to 2000 cps. The vibration

spectrum was as follows:

1. 0.02 to 0.09 g2/cps from 20 to _00 cps

2. 0.09 g2/cps from _00 to 800 cps

5. 0.09 to 0.01 g2/cps from 800 to 1000 cps

_. 0.01 g2/cps from 1000 to 2000 cps

Functional and leakage tests were conducted following the completion of

the vibration testing.

Results

The vibration test was successfully completed.

MECHANICAL SHOCK TEST

Description

Unit 1A was installed in a mechanical shock test fixture and was subjected

to three shocks in each direction along each of the three mutually perpen-

dicular axes. The shocks were of lS-g magnitude and ll-millisecond dura-

tion, Functional and leakage tests were conducted after completion of the

mechanical shock test.

R-15019-2 21
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Results

The mechanical shock test was successfully completed.

PROPELLANT VALVE CONTI_0US DUTY

The propellant valve continuous duty test was originally scheduled to be

conducted last in the Unit 1A test series. It was rescheduled to be con-

ducted before the mission duty cycle test to expedite testing by avoiding

facility interference. This was authorized by Rocketdyne Internal Letter

_388-53_1 page 329 of Appendix D.

Description

Unit IA was installed in the propellant valve continuous duty test setup.

The oxidizer valve was then energized continuously for a period of 2_ hours.

The valve was initially energized _dth 26 vdc. Following pull-in, the

voltage was reduced to 10 vdc for the remainder of the test. The oxidizer

valve was then subjected to functional and leakage tests.

Results

The propellant valve continuous duty test was successfully completed.

_SSION DUTY CYCLE TO FAILUttE

In preparation for the mission duty cycle (MDC) test on Unit 1A, the

simulated spacecraft system tube extensions were replaced by basic inlet

22 R-15019-2



D I_--O_]_['W_TX]D'_k_q_ 'lr-_ • A DIVISION OF NORTH AMERICAN AVIATION, INC.

tube adapters (P/N 99-106126). The installation of the adapters was

accomplished per Rocketdyne Specification I_06o7-009, "In-Place Brazing

of Tubes and Fittings for Space Engines. "

Description

]

Unit 1A was installed in the hot-fire test facility and was subjected to

a mission duty cycle to failure. The first portion of the HDC was a "cape

firing cycle" conducted at local ambient conditions, after which the tempera-

ture of the TCA was allowed to return to local ambient temperature. The

second portion of the _)C was to consist of the pulses described for MDC

to failure in Table II, page 5_2 of Appendix D. This portion of the HDC

was conducted at a simulated altitude in excess of 100,000 feet and local

ambient temperature.

Results

The HDC to failure was successfully completed. The test was terminated

after 2_15 seconds of elapsed time because of excessive (773 F) throat

station shell temperature. This elapsed time is approximately 88 seconds

short of the nominal elapsed time for a guaranteed-life MDC; however, the

test data showed all the TCA pulses to be excessively long because of

slow dropout of a switching relay in the test control system. Based on

actual burn time, the throat station skin temperatures were only lO: F

above the specification maximum of 650 F at guaranteed life (136 seconds

burn time). This resulted from the increase in percent burn of the MDC

caused by the long pulses.

g

g
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ELPLOSIVE ATMOSPHE2_ TEST

During the pre-explosive atmosphere functional tests, the oxidizer valve

of Unit 1A failed to open. On later attempts the valve opened slightly,

allowing a small flow of gas through the valve. This failure was reported

in 0FII(FAR) 12952R of Appendix B. The mode of failure was extrusion of

the Teflon valve seat which resulted in a greatly shortened armature stroke.

The seat extrusion was caused by heat soakback from the thrust chamber

following the preceding MDC test. The valves are not normally required

to operate following an bDC beyond guaranteed life. The oxidizer valve

operated properly during the MDC and showed zero leakage during failure

analysis.

The explosive atmosphere and propellant resistance tests were rescheduled

to be conducted on the valves from 25-pound-thrust 0AMS TCA DAT Unit 1 per

Rocketdyne Internal Letter 4588-5152, page 346 of Appendix D. The results

of these tests are reported in Rocketdyne Report R-15019-2, Volume II,

Book 2, "Gemini Design Approval Test Program, Final Report, Thrust Chamber

Assemblies."

DISASSEMBLY AND INSPECTION

The oxidizer valve from Unit 1A was sectioned by FAR action. Information

concerning the posttest condition may be found in 0FR(FAR) 12952R of

Appendix B.

Descriptio n

Unit 1A was visually inspected for any defects, damage, or abnormal wear.

A record was made of the pertinent items visible prior to disassembly. The

2h B,-15019-2
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disassembly consisted of (1) sectioning of the fuel valve at the fabrica-

tion welds, (2) disassembly of the fuel valve internal parts, and (5)

sectioning of the thrust chamber body. The valve parts and chamber

sections were visually inspected %o determine internal condition. A

record was made of the pertinent observations.

Results

The predisassembly inspection of Unit 1A revealed the following: (1)

slight delaminations in the nozzle ablative material, and (2) heat dis-

coloration of the stainless-steel shell.

The postdisassembly inspection revealed the following: (1) the ablative

was charred %o the OD over approximately 90 percent the length, (2) the

asbestos was charred and slightly separated in the throat area, (5) the

glass wrap was charred slightly in the throat area, and (4) there were

delaminations in the 90-degree ablative material.

TEST DESCRIPTION AND RESULTS, UNIT 2

VISUAL INSPECTION

Description

Unit 2 was inspected %o ensure that it was of the proper configuration,

was undamaged, and had been subjected to and passed an acceptance test per

Rocketdyne Specification RA0220-350.

1¢-15019-2 25
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D

Followin_ _

inlet tub,,_

inlet tub _-:

Rocke tdyn_

Fittings :_"

Results

Visual i_:

TEMPERAT[U

Descrip__%j, _:,'

Unit 2 w_:_;

185 F for

to a second.

-_0 F for 2

three cool.;

to room %_:::

and funct_

Results

During the

Unit 2 fail,

second; th_

visual inspection, Unit 2 was modified by the addition of

_pters (P/N 99-106126) %o the existing oxidizer and fuel

:bs. Installation of the adapters was accomplished per

eification RA0607-009, "In-Place Brazing of Tubes and

pace Engines."

_on was successfully completed.

9CK TEST

ced in a temperature chamber and exposed to a temperature of

riod of _ hours. It was then transferred within 5 minutes

uperature chamber where i% was exposed to a temperature of

urs. This was repeated until a total of three heating and

cycles was accumulated. The TCA was then allowed %o return

ature, and within 1 hour thereafter was subjected %o leakage

tests.

%temperature shock functional tests, the oxidizer valve of

%o meet the specification closing response time of 0.002

:tual time was 0.003 second. This failure was reported in

26 P_-15019-2
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0FR(FAR) 06856R of Appendix B. The TCA was removed from the program for

failure analysis and replaced by Unit 2A. The failure was found to be

caused bya surge suppression diode in the propellant valve electrical

control circuit which had been installed at the request of the customer.

The use of this control circuit increased the valve closing time by

approximately 1 millisecond. The valve was found to meet the closing

time requirement with the diode out of the circuit. The DAT specification

closing time requirement was subsequently changed to take into account

the effect of the surge suppression diode.

During failure analysis of the oxidizer valve noted above, the fuel valve

of Unit 2 was also tested and failed to meet the specification closing

response time. This failure was reported in 0FR(FAR) 068751% of Appendix

B. Later checks during failure analysis yielded closing times ranging

from within specification to no indication of armature movement. Dis-

assembly of the valve revealed particles of contamination imbedded in

the Teflon seat and galled areas on the armature and bobbin bore. The

failure of the valve %o close resulted from the galling of the armature

and bobbin. The galling was probably initiated by contamination and was

aggravated by the stresses resulting from valve bracket welding and by

shrinkage of the bobbin ID during seat weld cooling.

TEST DESCRIPTION AND RESULTS, UNIT 2A

VISUAL INSPECTION

Description

Unit 2Awas inspected to ensure that it was of the proper configuration,

was undamaged, and had been subjected to and passed an acceptance test

per Rocketdyne Specification KA0220-550.

1%-15019-2 27
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Following the visual inspection, Unit 2Awas modified by the addition of

inlet tube adapters (P/N 99-106126) to the existing oxidizer and fuel

inlet tube stubs. Installation of the adapters was accomplished per

Rocketdyne Specification RA0607-009, "In-Place Brazing of Tubes and Fit-

tings for Space Engines."

Results

Visual inspection was successfully completed.

T]_ErJ_TUI_ SHOCK TEST

Description

Unit 9.A _as placed in a temperature chamber and exposed to a temperature

of 185 F for a period of _ hours. It was then transferred within 5 minutes

%o a second temperature chamber where it was exposed to a temperature of

-_0 F for _ hours. This was repeated until a total of three heating and

three cooling cycles was accumulated. The TCA was then allowed to return

to room temperature, and within 1 hour thereafter was subjected to leakage

and functional test.

Results

The temperature shock test was successfully completed.

28 1%-15019-2
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MISSION DUTY CYCLE TO "IN SPEC" LIFE (i00 SECONDS)

AND IIOT-FIRE BURST PRESSURE TEST

Description

U

U

Q

g

In preparation for the MDC and hot-fire burst test, Unit 2Awas reworked

by removing the propellant metering orifices. The orifices were installed

in special orifice adapters (P/N 99-106167) and the unit was then installed

in the hot-fire test facility. The special adapters were installed in the

test facility_ropellant feed system so that the propellant would be

allowed to flow through the orifices during the MDC and later bypass the

orifices during the hot-fire burs% pressure %est.

The first portion of the MDC was "cape firing cycle" conducted at local

ambient pressure and temperature conditions, after which %he TCA was

allowed %0 return %o ambient temperature. The second portion of the MDC

consisted of the pulses, described in Table 2 page 5_2 of Appendix D, up

%o i00 seconds of acclunulated burn time.

During the temperature soakout period following the MDC, the test facility

propellant tank pressures were raised to 750 psig and the orifice adapter

bypass valves were opened. After all TCA shell throat station tempera-
/

tures had peaked and subsequently dropped 5 F, a 5-second s_eady-state

burst pressure firing was conducted at a chamber pressure of 269 psia.

The MDC, temperature soakout, and hot-fire burst pressure tests were

conducted at a simulated pressure altitude in excess of 100,000 feet and

local ambient temperature.

|
|
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Results

The MI}C to lO0 seconds was successfully completed; however, during the

MDC the TCA throat station shell temperature exceeded the specification

limit of 550 F by 115 F, and during the soakout period the shell tempera-

ture exceeded the specification limit of 650 F. This failure was reported

in OFR(FAR) 129531% of Appendix B. The high skin temperatures did not

result in degradation of the TCA performance or structural integrity.

Testing was continued with the hot-fire burst pressure test because it was

believed that the shell temperature failure would not compromise the burst

pressure test and that the burst pressure test would not detract from the

subsequent shell temperature failure analysis.

D

H

The hot-fire burst pressure test was successfully completed with no apparent

degradation of the TCA.

DISASSEMBLY AND INSPECTION

Description

Unit 2A was visually inspected for any defects, damage, or abnormal wear.

A record was made of the pertinent items visible prior to disassembly.

The disassembly consisted of (1) removal of the propellant valves, (2)

sectioning of the propellant valves at the fabrication welds, (3) dis-

assembly of the propellant valve internal parts, and (4) sectioning of

the thrdst chamber body. The propellant valve parts and thrust chamber

sections were visually inspected to determine internal conditions. A

record was made of the pertinent items.

g
g

g

|

g

g

30 t_-1_019-2



U,

gO

g

g

]II_L'II_IPC]IEII_]IE_T]E_"IJE: I"_I]1_ • A DIVISION OF NORTH AMERICAN AVIATION. INC,

Results

The predisassembly inspection of Unit P/ revealed the following: (1) two

longitudinal cracks in the throat insert, (2) slight erosion in the first

liner upstream of the throat, and (3) slight delaminations of the nozzle

ablative material.

The postdisassembly inspection revealed the following: (1) the ablative

was charred %o the 0D over approximately 95 percent of the length, (2)

there were slight delaminations in the 90-degree ablative material,

(3) the asbestos layer was charred and slightly separated in the throat

area, and (4) the glass wrap was slightly charred in the throat area.

TEST DESCRIPTION AND RESULTS, UNIT 5

VISUAL INSPECTION

Description

Unit 5 was inspected %o ensure %hat it was of the proper configuration,

was undamaged, and had been subjected %o and passed an acceptance test

per Rocketdyne Specification RA0220-550.

Following the visual inspection, Unit 5 was modified by the addition of

inlet tube adapters (P/N 99-106126) to the existing oxidizer and fuel

inlet tube stubs. Installation of the adapters was accomplished per

Rocketdyne Specification RA0607-009, "In-Place Brazing of Tubes and

Fittings for Space Engines."

g

H
|
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U

Results

Visual inspection was successfully completed.

SALT SPRAY TEST

Description

Unit 3 was installed in a sail spray test chamber. It was then subjected

to a 5-percent salt concentration spray solution for a period of 50 hours.

Within 1 hour after the completion of the salt spray exposure, and again

after 48 hours had elapsed, the TCA was subjected to leakage and functional

tests.

Results

The salt spray test was successfully completed.

HUMIDITY

Description

Unit 5 was placed in a humidity test chamber where it was exposed to a

relative humidity between 95 and 100 percent. During the humidity

exposure, the temperature conditioning was as follows: (1) 1 hour at

room ambient, (2) 2 hours of gradual increase to 160 F, (3) 6 hours at

160 F, (4) 16 hours of gradual decrease to room ambient, and (5) repeat

2 through & for a total of 10 cycles. The total exposure Lime was 2_0

32 tb-15019-2



. ]I_I.OC]Ir__ETD31_I_IdIE: i A DIVISION OF NORTH AMERICAN AVIATION, INC.

hours. The TCA was then allowed to return to ambient conditions of

temperature and humidity, and within 1 hour was subjected to leakage and

functional tests.

Results

D

During the posthumidity functional test the fuel valve of Unit 3 was found

to be stuck in the open position. This failure was reported in OFR(FAR)

12909R of Appendix B. The TCA was removed from the program for failure

analysis and replaced by Unit 3A. Disassembly of the Unit 3 fuel valve

revealed that it was contaminated with a red residue that was determined

to be rust. The investigation also revealed severe corrosion of the caps

used on the valve inlet tubes during the salt spray and humidity tests,

including corrosion of the sealing surfaces of the caps. This latter

point verified that the corrosion resulted from the caps being improperly

installed during the humidity test and/or the preceding salt spray test.

TEST DESCRIPTION AND RESULTS, UNIT 3A

VISUAL INSPECTION

Description

Unit 3A was inspected to ensure that it was of the proper configuration,

was undamaged, and had been subjected to and passed an acceptance test

per Rocketdyne Specification RA0220-350.

Following the visual inspection, Unit 3A was modified by the addition of

inlet tube adapters (P/N 99-106126) to the existing oxidizer and fuel inlet

1_-15019-2 33
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B

L.4

tube stubs. Installation of the adapters was accomplished per Rocketdyne

Specification _k0607-009, "In-P]ace Brazing of Tubes and Fittings for

Space Engines."

Results

Visual inspection was successfully completed.

HUMIDITY

Description

Unit 3A was placed in a humidity test chamber where it was exposed to a

relative humidity between 95 and 100 percent. During the humidity exposure

the temperature conditioning was as follows: (1) 1 hour at room ambient,

(2) 2 hours of gradual increase to 160 F, (3) 6 hours at 160 F, (_) 16

hours of gradual decrease to room ambient, and (5) repeat 2 through _ for

a total of 10 cycles. The total exposure time was 2_0 hours. The TCA

was then allowed to return to ambient conditions of temperature and humidity

and within 1 hour was subjected to leakage and functional tests.

Results

The humidity test was successfully completed.

D
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g

MISSION DUTY CYCLE TO GU_ LIFE (156 SECONDS)

Description

Unit 3A was installed in the hot-fire test facility and was subjected %o

a mission duty cycle %o guaranteed life (156 seconds). The first portion

of the MI)C was a "cape firing cycle" conducted at local ambient conditions_

after which the TCA was allowed to return %o local ambient temperature.

The second portion of the b_C consisted of the pulses described in Table

II, page 5_2 of Appendix D, up %o 156 seconds of burn time. This portion

of the MDC was conducted at a simulated altitude in excess of 100,000

feet and local ambient temperature.

Resu]%s

The MDC %o guaranteed life was successfully completed; however, the throat

station shell temperature exceeded the specification limit of 550 F at

100 seconds burn time by 50 F. In addition, the shell temperature exceeded

the specification limit of 650 F by 80 F at 156 seconds burn time. This

failure was reported in 0FR(FAR) 12918R of Appendix B. The high shell

temperatures did not result in any apparent degradation of TCA performance

or structural integrity.

-g

g

g

g
g

PROPELLANT VALVE SERVICE LIFE TEST

Action on OFR 12918R was delayed to permit completion of the propellant

valve service life test as authorized by Rocketdyne Internal Letter

_588-5155, page _95 of Appendix D.

P,,-15O19-2 55



• A DIVISION OF NORTH AMERICAN AVIATION. INC.

Description

Unit 3A was installed in the propellant valve service life test setup.

The valves were then cycled as follows: 5500 cycles with room tempera-

ture GN 2 at 200 psig and a room temperature environment, 5000 cycles with

200 F water at 200 psig and a 250 F environment, 20,000 cycles with 160 F

water at 200 psig and a 160 F environment, and 20,000 cycles with a 15 F

water-alcohol solution at 200 psig and a ]5 F envirormlent. The first

group of 5500 cycles consisted of 660 cycles each at rates of I, 2, 5, 2,

and 5 cps. Each succeeding group of 5000 cycles consisted of i000 cycles

each at rates of I, 2, 5, 2, and 5 cps. In each case, the valves were

actuated simultaneously with 26 vdc. Complete valve checkout tests were

conducted before and after the service life tests with proof pressure,

leakage, and functional tests being conducted following the room tempera-

ture, the 200 F, and the 160 F tests.

Results

0

The propellant valve service life test was successfully completed. Devia-

tions to the sequence of valve checkout tests to expedite testing were

authorized by Rocketdyne Internal Letters 2388-53_8 and _388-55_9,

pages _97 and _98 of Appendix D. Rocketdyne Internal Letter 2388-5550,

page _99 of Appendix D, authorized the use of a sealing compound on the

nozzle of the TCA to prevent leakage of the test fluids through the

charred ablative.
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DISASSEMBLY AND Ih_SPECTION

-Description

Unit 5A was visually inspected for any defects, damage, or abnormal wear.

A record was made of the pertinent items visible prior to disassembly.

The disassembly consisted of (1) removal of the propellant valves, (2)

sectioning of the propellant valves at the fabrication welds, (5) dis-

assembly of the propellant valve internal parts, and (_) sectioning of

the thrust chamber body. The propellant valve parts and thrust chamber

sections were visually inspected to determine internal condition. A

record was made of the pertinent items.

Results

The predisassembly inspection of Unit 5A revealed heat discoloration of

the stainless-steel shell.

The postdisassembly inspection revealed the following: (i) the ablative

was charred to the 0D over approximately 90 percent of the combustion

and throat area, (2) minor delaminations in the 90-degree ablative

material, and (5) the asbestos was charred in the throat area.

m
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FiKure 8.
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Fuel Valve Oxidizer Valve

IBD65-6/9/65-C5

25-Pound-Thrust RCS TCA DAT Unit 2A Propellant Valves,

Disassembly and Inspection, Post-MI)O %0 100 Seconds

and Hot-Fire Burst Pressure Test
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25-Pound-Thrust RCS TeA DAT Unit 2A, Post-HDC to 100 Seconds and
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A IDIVI_ION O_* NO_T_I AMerICAN AVOATI01"_ II_IQ,

OFR IDENTIFICATION

?c,:
FAILURE ANALYSIS REPORT\,

•ANALYST FILLOUT COYER SHEET ONLY ] "

RAILU,1E DAlE6-17-64

PART IDENTIFICATION

I PA_! NO. '

h07557
_O D[..L ll0.

.sY,-5

$L_IAL NO.

9193194
,=., ,

ru_G/A@E SE.KIA_ NO,

Oxidizer Valve
_FI_ NAM'E

Rocketdyne

ANALYSIS BY ._....

,,.
ANALYSIS

/M'I'LI[._ 10 1,40_.. TI'LAN ONE Of_ INSULT _L/U_?LICJ_LE grill NUMIF.._-$ IN THIS _/_._I [_ _l_Ei I:L_/_ _,_/., J _t

h HL_TOA_ 2 ANALYSIS _. CONCLUSIONS 'k CGRP, ECTWE _.(_flON

. STATE ITEM NU)._l_l AND DESCKII;E , USE EX'_._. SHEEt% IF NEC_.T;.AtY
NUMlrdl. WH_E A/'lelF. $_'ECIFIC IN COItltECTIVE i_'_ION STATEMENTAND STATE EFFECTIVITY{_ATEANDIOI_ ENGINE GEI..IAL

. . _'_

I. During performance of propellant valve functional test following temperature

shock, the oxidizer valve failed closing response tize test. The drop-out '

voltage trace indicated valve closing at O.OO3 seconds; procedure calls for !.:
0.002 seconds maxi_am. _T_ese tests were perforzed _s a part of SE-6 DAT procedure
2o813o oI. : '" "

2. It was learued tha_ a recent revision to the DAT procedure, at the reques_ of ., -:
: McDonnell, was the addition of surge suppression diodes in the test setup ..

electrical wiring. _o_ other tests, it is known that the surge suvpression . ".
• diodes, when installed in the wiring across a propellaut valve, cause a delay '
in valve closing tize of approxi_ate_y 0.001 second. • ;:

. _! ,

• To ".'e_d.:_' this delay in closin_ time, concurrence was obtained from the McDonnell
engineering representative aM, customer inspection to rezove the diodes and :.
obtain a valve drop-out volt_e trace in this configuration.

Valve closing time without the surge suppression diodes _as found to be 0.OO17

seconds ss compared to 0.0031 seconds with the diodes installed. Valve acceptance
test procedures allm_ 0.002 seconds _mximum for valve closing (no surge suppressiom

diodes).

3. Valve closing time of 0.003 seconds was causcd by the addition of custozer surge

suppression diodes in the test setup electrical _ing. ,_

4. DAT procedure 208130_01 paragraph 6.5.7 was revised to allow 0.0035 seconds

t_dnunm closing time for the propellant valves with customer surge suppression --

! diodes in the electrical circuit. Other DAT proc_ures __ll be reviewed and "

"--rovi°°_ "" nec°$sa:ry t° _rflv°n_' _"ecuxTenc° °f this tTP" °f _aiIur"rP_q__!•'"" ""'- _"_P"" "_'_7_/1, '"I-ACC -[:_i EDFA|L_7_,_, /'A" A L'_'_'.-'_":'_.,__]_...-...-_..] I'_
.' • '" . . .

::,, .....:: .:' i• • " "'" " i i.

• .. • , : - ,: .. . ,., •

• _7_ ...... : -" .......... - - _U_mL,;'_ o_v_._'_, ....
._ _ _-,o_ • "'" " ' " ' ," _" " " ,"" ".' " . • - " -- ..... ,-t_^_.-r COI_P

. ,-,- .... • .................. • : , ....... _ .... ------_ -..',--_':'-_-1_-l :)019-2
. " 131,) : . • • ,'" .." " • '' ' '_ '. *.' "., ; .: ". " .' .:. " • _ __._
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Page 1 of 3 _.<_%[_

FAILUR5 ANALYSIS REPORL._,,.- i,_{

•ANALYST FILL OUT COVER SHEET ONI.Y J

I FAILURE DAlE _
L_

.6-1q-6z. ,,,
#

PART IDENTIFICATION
t'A _.! NO.

£NG/AG£ k4OD£L NO.

-SE G

NAME

S[_,IAL NO.

[NG/AGE SEILIAI, 1'40.

Z),4T
MFI_. NAME

• [ I',_T NAME

I T DST/O,_[.P.ATI0 N NO'.

ANALYSIS BY

_ U. D_ .2_Lcz

RE ANALYSIS

IIISTOR[

During performance of DAT procedure 208130-&01 the fuel propellant vo_ve failed

to indicate a closing point on the drop-out voltage trace sho_,m on an oscilloscope,

Prior to the propellant valve functional test, the Thrust Chamber assembly had

uzxlergone temperature shock test. Less than 600 cycles of operation had been
accumulated on the valve.

ANALYSIS

The fuel valve was connected to a propellant valve checkout panel for drop-out

test. The failure mode was confirmed, as the drop-out voltage trace showed no

d_op-out point on initial valve actuations. After actuating the valve several times_

the drop-out voltage trace began to indicate a drop-out ate.8 milliseconds

(allowable time is 2 milliseconds). A few more actuations brought the drop-out

thee down %o 1.6 milliseconds, with a good closing indication on the voltage

trace.

The valve was then cycled six times at 300psig inlet pressure. Pressure was

reduced to zero,the valve actuated and drop-out trace again examined. Drop-out

time had increased to 4 milliseconds.

;m attempt was then made to obtain minimum drop-out current. This is done by

actuating the valve at nominal current and zero pisg, then decreasing the

current slowly until the valve closes. On the first attempt, there was no in-

dication of the valve closing. An Lnlet pressure of 30 psig was applied to the

valve, so that an audible chock on valve o_os'_-e could _ made, _nd the t_st was
repe_ted. The valve remained open as the current was decreased to z ere.



_lJ i:_*VIIION el r NORTH AMKRIGAN AVI, N711OI_ IN_

___97d,______j

FAILURE ANALYSIS REPORT

• ANALYST FILL OUT COVER SHEET ONLY ]

LOCATION j FAILUKE OAIE J5q_.-I I_ _ . . (_-1q-64 ,

OFR IDENTIFICATION

_ [o,e,o Io,.-_hz_on

Li PART IDENTIFICATIONTARt NO, SERIAL NO,

/.n?%,_ q2os_z6
r'_ ENG/AGE _(ODE.k NO. LNG/AGE SERI,,_. NO.

PAAI NAME

Fuel Valve
TEST/OPF,_TION NO,

ANALYSIS BY

_ u. n: n,_Tc,_,_ 896-33_ 7-I_-64
I IA#PKOVA% . , __. , , s / DSN DATE

__,--/o--6 y ,,,

t_,:. FAILURE ANALYSIS

I. HISTO_,Y 2. ANALYSIS ). CONCLUSIONS 4. CORP, E_,TIVE ACTION

• STATE ITEM NUMBER AND DESCRIIE e USE E_I_ SHEETS IF NECES.%ARY
• BE SPECIFIC IN CORRECTIVE ACTION STATEM£NT AND STATE E/-FECTIVII"_ DATE AND/OR ENGINE SERIAL NUMBER WHERE API",,.ICAIL_.

The bracket attaching the fuel valve to the thrust chamber was then cut, on one
side of the valve only, to determine if the valve an_ature would be freed• On

retest, _e valve was found to be closed. The valve was then actuated open and

closed; voltage trace indicated valve drop-out at 2.4 milliseconds. Minimum

drop-out current test uas made? and drop-out curz-entJ_as found to be .014 amp

(minimum allowable is .025 amp). , _:j.,_.'Th'.

The valve was then completly r_moved from the thrust chamber and disassembled.

The parts were examined under a microscope at 30X magnification. Some particles
of cont_mintlon were found inbedded in the Teflonseat (see photograph No. 1).

Galled area was found on the armature (photograph No. 2) and a matching galled

area inside the bobbin bore• No b_rrs were found on the valve parts.

The detailed parts were sent to the Metrology Laboratory for dimensional and

concentricity checks• The only dimensional discrepancy found was the I.D. mf the
bobbin bore inside the seat weld area. The I.D. was measured as 0.0005 less than

_rawing requirement minimum, and 0.0008 less than other sections of the bore.

C0 ICLUSIOI_

It is _ncluded that the cause of failure (no drop-out indication) was a slow

closing action of the valve armature. Slow arnature movement was cuased by the .....

galled areas of the armature and bobbin. Galling was probably initiated by con-

tami_tion entering the clearance between armature and bobbin, and was aggravated

by the stresses imposed on the valve as the valve bracket was welded to the thrust

chamber, and by a shrinking of the bobbin I.D. upon cooling of the seat weld.

4. CORRESTIVE ACTION

Effective on Spacecraft 6 configuration valves, the following design changes

are incorporated s

a. increased clearance between the armature _._--a"_^_-_,,_..... _,,__...... _ .._-__-n_

increased from .0016 - •0022 to .0023 - .0033. .This will make the clearance

less sensitive to contAmiration and reduce galling from this source.

1t-15019-2 69 "
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|

[AILURE DAlE 1596-]/,s %1%6_ .

D
r_

PART IDENTIFICATION

PART NO.

EHG/AG£ N_ODEL NO.

LOC.AI ION

SEAIAL NO.

U_G/AGE SE,_I_I. NO.

PAJ_I NAME

Fuol Valw
T__T/O#£_ATION NO,.

t MFD,. I_E
_:_.Rockotdyne

I
ANALYSIS BY

l'"' I°'''°'°''
W. D. _ov._c_ _ _ _896-335

JA'_ov^_4 <-" • ,/. I _. _T_ J,-_,vt '._4,, I
I,,. ,r -,-_,- c_V, _' ,, I

ANALYSIS
'_I..YSI$ APPLIES 10 MOILE II'I_N ONE OFI_ INSEKT ALL APPtlC.A_LE OFI_ NUME.E&$ IN THIS SFAcr_

I. HISTOAY 2. ANALYSIS ]. CONCLUSIONS 4. CO_,_,[CllYE ACTION
• STATE ITE)4 htU_BE_, AJ',ID D[.,tC_IE.E _ USE -I:_TP,A SHEETS IF NEC__$SAI_Y

e_,E SP_CIFIC IN CO_._,ECIIYE ACTION _IATE_F,.Nr AND $IAI£ rd:F_'IIYITY DAIE AND/OR ENGINE SERIAl. NUMIIEIL \VHE_,E AI'PtlCAJ_LE,

b. Length of the reduced diameter portion of the armature, of the ball end, had

_been increased. This moves the sliding portion of the armature away from the
seat weld_area_her_ binding may occur from seat weld shrinkage effect on the

bobbin I.D., and "6_ from stresses imposed during welding the valve bracket to

•. the TCA.

CQ To eli=&nate built-in contamination from the valves, the corrective action of

FAR 12S78R is applicable to this FAR.
°. -,
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• °
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 ==oN .LL CO.,.O.AT.ON
_x st¢. ST. LOUIS. UlSSOV._I. i_t6e
i

TO:

ORAWIXQAMODATATRAK3HITTAL

/
Rock_td_ne
Division of Nortfl American Aviation

6633 Canoga Avenue'

Canoga Park, California

Mr. F. H. Ruba_

Group Leader, EnL-ineerla_g Data

[_ttent lon:

r_entlemen:

Purchase

Date _ SentemberL I_______.

Re ference 261-37_--60,_

Order No. Y20161

.MAC SCD No.. 52-,_27OO & 701 /

MAC Report 8392

MAC is returning the following for reason(s)

[I ...........REVI. _ REPORT APPROVAL

DRAWl NG/DOCU_T NO. $1CN IT,d NO. CO0_
, , , . , , . , , . . ...... . , ,,

_11R _.- . 31

b_1Ia 31 "

2881R,-- 3182A3R Amd. | 31

7390R 31

_7Z_IR _ 31

'7385R 31_97_ 31

i •

,. , °

¢

B
13.
C

B
B

C

B
C'
C

shown in "Approval Code" column.

, , , , ,

"See Affixed Comments"

"See Affixed Conv_ents"

"See Affixed Comments"

"See Affixed Comments"

_T05 Z4

R'. .... ,;.{NE
CORRESPONDENCE

I)1598

• °

"Please for_rc_ one copy tot .

Rellabili_y Engineer
Van Nu,ys, Ca_tforn1&

APPROVALCOOE
A - FIHAL APPROVAL W/THCHANG£: I_CORPORAT[ CHAflGE$ ANO RESUBMIT fOR APPROVAl.,,

_Or,_ ro_ INFORHATIOI AND FILES,B - FINAL APPROgALWITHOUTCHANGE: ENCLOSED " .,re ....

C - PRELIHIEARY APPROVAL WI/F/CHANGE: INCO_PORME CHAKG£$ AED R£SUBHIT FOR APP_VAL.

D - PRELINIHARY APPROVAL W/T_TCHANGE:

CC:

1_-15019-2
J31z:P

_eil_b_.lit._ En_J_necx41r_ Dept. 2()1
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FAILURE A'NAL'YSiS REPORT

• ANALYST FILL OUT COVEI{ SHEET ONLY i

'i •
If_" " * A, _IVI_.IO_ 0_' t_orLTH AI..JCRICJ_fd_I AVLA.'IrIO_I_IN_.

OFR ID."-NTIRCATZON

12202R ,,.,,.<_ t,tPr. ,- oRouP Comoga Park 8/29/(::41. ....

PART IDENTIFICATION "

t/.r.TNo. S_IAI.'" NO. PX_t n,_ _F_,. IUd_E

Rocketdyne

I]

t

position before r&moving it from ,_uymounting bracketry, "Verification was

accomplished by appl)-ing GN2 pressure slo_:ly using a thrust chamber throat plug.. :

and the water displacement test method. Flow of GN 2 was found to be unrestricted.

One side of the mounting bracketry was cut, and the same test was perfor_md to "

dete_ine if the valve remained open• The valve remained in the open position.

The subject valve _as removed from the thrust chamber" assembly, and ag_.n t_' ..
valve _as pressurized to determine the armature condition. Again it _;as verified '

that the valve remained stuck open. By cutting off the seat and filter closure .

_'elds, the valve _zasdisassembled and the details were examined under a micro-

scope• The'following conditions were seen to exist=

a. The outlet end of the armature was contaminated with a _ust-c61ored residue'_

_hich was also found on other parts of the armature.

'b. _ne internal bore of the valve was found to be similarly contaminated at ,

the outlet end. . . ....,

c. Considerable deposits were found in 'the filter housing where the filter press

fits into the bottom of "'- "<_*^" _^"_-
_"_ *".......... _" ' FAiLURE'ANALY_IS .-

.... •.... . • .,:...,.;.:.,":.',".- ,_,_ _l.'. ."._A'CCE..PI"EI) CL..-.L-............2,
• "' ": '"": " "'"'.:'".'",'":",::'"'i':' "..S'_._"_,70 _ '.:"',"

'...." . ,""",- - , " ,•_ ' ._ " ": '''.' • v' ._ .. ":', ' ".'.'_' ' .... ' .... _ • '

. ' , " .:" ".....". ,:.. ','."- ,"' , ." .', . ' _:,_,_'.{;_--7>!;--._-,.. ___...................,,.....rO;_l_P._'V.:14.t '"'"'"_ "' _' "' '_"'; .... "'"_ : _ _' "/ /
. , , , , • _," .,', ., • ' ., . ." • • i' , . .,- ' .

___.n__o ..... . ...... ...,,' ....... ,../ ,.,' , ' 79L/- I__

. , : , .. .. -....__ ' "__ )___'_L;.'.J/'__Y....LL,.,../?_::.F-:LL._.........

During Design Approval Testing, the noted fuel propellant valve failed the

,response test of Paragraph 6.5.4 of the DAT specification 208130-401. The .

oscilloscope trace sho'.'edno •evidence of poppet travel.. %_en the valve was

later de-energized, there was no evidence of the valve closing. The thrust

•- chamber assembly had previously undergone salt spray and humidity tests in the

•DAT program Just prior to the reported failure. Assembly and Operations Records

show the valve was manufactured prior to critical parts chip and burr control.

• 2° ._nalys:t.s

To elL.-z_nate as a cause,stresses in mounting bracketry causing valve distortion

and armature hang-up, it _as verified that the valve was stuck in the •open

1.07558 9202598 Fuel Prop. Valve

SE-6 DAT 12909R

+ .
• , , , u • n i , n i
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FAILURE ANALYSIS ; ' _---_--__;_:','7,' __.._.,(4 '..j--.,_,:.:.....,::i.\

IFA;_UKLy$1SAppLIgSTO MOKETtI,_.N ONEOFK, INSrI_T^LI._PLICw_LE. OF&HUM_E_-SiN IHi$$P*_C_E=. .... itS]" Z_-',-,J.,-_LU -,
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HISTOEY .%,_NALYS!S 3. CONCLUSIONS 4. CORRECTIVE ACTION ': .,_I.
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IEE SP_'CIFIG IN CORKE_-"TIVEACTION STAIEMEHT AND STATE E_Fr_TIVII_ DATE ANDIO_. ENGINE SEPJAL NUMIiE_, WHF...KEA2.1_,_, ,LF..._-_'_• -. :.2__..L%:j



#

+, ..
• • 'o _ •

i "e ""

!

Pago 2

L

...* ..

• +

, .+

d, The _+_ire mash of the filter appeared clean but rust-colored deposits were

fo'Jnd on the ends which are pressed into the valve and •filter Housing.

,-+. Caps used on the inlet and outiet tubes during the salt spray and

hunidity tests were found to be severely corroded internally Includln_

the sealing surfaces, . .. "- . ",

C_ e-_ical analysis of the residues found in the valve showed the presence o£" "- ' •

."....._ ions. The presence of ferric ions means that the contaminants wore

rU'_'-deposits. Pits were noted in the bore, on the armature, and in the
.-__, 4- housing indicating that the corrosion _qhich had taken place _'as of the

;:_rent material and not of foreign partioleso ... , ."

Cc:_c].usion "' ; . '.' '. ".

it is concluded t'hats ".. •'" .. .. • " ".

a. ?he rust-colored deposits caused the failure (vaive hang-up). ,;

b. The rust-colored deposits were products of corroslon and in this case r'_st.
i,

c. Corrosion was caused by introduction of corrosive fluids into t/_o valve ." , !
"o " '*.

during the salt spray and humidity tests. • . ,.

d. Introduction of the fluids •into the valve was pehnitted by the" end caps'• i.."' :.'

not being tightened as evidenced by heavy .corrosion on the cap sc_Ling .', .. ' •
surfaces.

B

+:i

f,;

0

D

+D
"': ., _" • i . .• . . ', ,.,.'I 'o.'',. " ' " N

• .• ... ' :':. . " . , , ' ; i, .+° " " ' .':

Corrective Action ". , • :, .... ... ..... ,•

Since the note,d failure mode would not occur in operation without a similar " ' "

e,"ror permitting internal parts of the valve or system to be exposed to. '._.'_ ' "'• U
corrosive liqulds and/or vapors, no ¢orr'edtive action is warranted. ,.. ,,."
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O5_ ID_NTIRCATION

-,',N,',LYST OUT ]/

I CPI_ NO. O;_ _Y!291£R J.A. Canger
NAK'f F: " tb9u-388 _oc_uon

oE,'_._ G_ouP CTL-YII I0-15-6A J ..

PART ,D.N _,,-,,..ATION

IeA_T_0. 20,_130-61

ENG/AGE k_OD_.L .NO. [NG/AGE SERIAl, NO,

SZ-6 _:one

"1,0601.50 JTh:_st Chamber A_s__I Roc_"etdvn°

j"_,_o_,,o-E-EE. ] -"--_2 .

<:,_" O V/%.I..• ,, o,, . t i 0:.D^,.

I. }li$_OR.'i' _. AN.",LY_i$ ,).CO;,CLuSION$ 4. COR._EC'hY£ ACIIOi'I _._.. _.%._" ...((_.., '_]/

• STATE ITEM NUt.(3CR AND DESCRII_E . USE (XIEA %/IECIS IF NECBSARY _/_%. _' /( /

• ;_ SPECIFIC IN COR_.ECTIV£ ACTION STAll:MINI ANO STATE IJ:ItECTIYIIY DATE AND/OIl ENGIN£-:5[RIAL';[UI,X@EA V/HEIIE ,/_?klC.@_.l._

l. Oezini 25 ib ?,CS DAT Unit No. 3 failed to meet the SOD temperature requirements a_

leo seconds of acctuw,ulated firing time during the RC-103 z.&ssion duty cycle. The tezp--
eraturc recorded was 50°F greater than the allowable r,_xLmtu.n of 550°:. The test was

continued to 136 seconds cf acc_r, ulated RC-103 z.&ssion duty cycle firing time with no

structural failure. The test was conducted in the Tri-Mod tes_ facility.

2. Analysis of the tempcrature-tLv, e data showed the outer shell skin temperatures to

be greater throughout the mission duty cycle than anticipated from previous PIeD tests.

The _/_D data _;as obtained from tests conducted in the largo altitude simulator.

Post-test x-ray analysis showed the condition of the TCA to be like P.&D ch_u.bers sLv_[-

_. Qv testcd. It vas thought that the recirculation of exhaust gases in the sr,aller

__'_"_^ can (,r_-,.od)__ " could account for the difference in temperature. To deter_/me

the extent of artificial skin heating durin S mission duty cycle testing as a result of

hot gas recirculation in the Tri-}'od ,aclli_y, a controll@d test series was conducted

using a 25 lb 0:_.'._slave chax.,ber. The tosS, series consisted of both li_ted steady

o_e ana pulse testing at a sLuulated altitude of 170,000 feet and local _mbient temp-

erature. Four (&) strips of 0.375 inch square, 0.I0 thick plastic packing _._terial wore

_ded from each corner of the thrust measuring system housing _'ith A._ _ches of

!rglass string. }:orion pictures taken during testing showed the four strips to

tuate considerably during pulse testing and to stand out at _n angle of A5 de_-rees

during steady state testing. A velocity ca]culation _,'as made on the basis of the stead_

state results _nd the velocity required to displace the plastic strips 45 degrees a_ .

170_'00 feet was seen tO be on the order of 700 mph. " .. .

C•!

L_

.h
• L_

f

.g

: 3. The Luabiiity of the TCA to meet the SCD temperature requirements is attributed to.
a-tificial skLn heating resulting from hot exhaust gas recirculation. The motion picture _-_o_

• . _ ,. • _/ _ , _ .... ;,:_
clearly poLn_ed out _he exls_ence of a consldoraole env_ror, men_al gas velocity whlch . -t

_:ould no_-ex_is_ _n the spacecraft. The hot ga3 recirculation is seen to boa result of PI_

incomplete pick up of the TCA exhaust gases from the Tri-_.,od test housing• The TCA ' _
_.;ould have satisfactorily completed the mission du_y cycle within the tez,,pCz_u_s-------_ _

• " -- - " " " " t _ - -----------__----: - • ,,,--.._ I "_
requzrcz.,en.s hod the ho_ gas reclrculatZon no occu. red. _'AILUR,-.. ANAL'( o,_ t I:_;

' " ' - ' ----- "-- -'ED
".. ,'. . ,L__"" ,3" . L,,_"C'Z"CT_.-.. -;":--_"} R r_..JE_.GC'- :::)l . I

I ..... . : I F

_, . . ' : . . . • . _--:)u_.;,- • _ i ..1_-15019-2
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OFR 12918R

Paze 2 of 3_

Q. I.)

A. In order to _-_--_^_......_ artificial TCA slain heating in the _•ri-,,,od''facility, a'cylin-

: _ a_ shield has been fabricated for all TCA confi_arations _¢ith next part toated
e..ec_iv_y. The shield, fabricated of .020 Gtainleas stool sheet., will be attached

to the TCA flange through a retd.&ca base plate such that the test enviro_mcn% will more

closely simulate that which the TCA would see during Gemini spacecraft oporation_ (So@
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_ 0 Amendment, No. 1

_OF_ IDENTIFICATION

_ m_A _o. o_ i_ J. A. Ganger 896-388

FAILURE ANALYSIS REPORT'

-ANALYST FILLOUT COVE& SHEET ONLY J

I LOCATION I:^ILU_,F. DAI_. I 'CTL-III 10-15 -64 ,,{ 12918R .^ue
l •

.... t,,_J IDENTIFICATION

208130-.-61 _ AOSOkSO

.... SE-6 None

I

T}uu_st Chamhe_ ._r-,___ocka_dvno
/ ---
L

o[_f. ;'.GROUP

!

to read as follows:

"Analysis of the temperature-tlme data showed the outer shell skin

temperatures to be greater than anticipated from previous R2_ tests .

(0co Figures 1 and 2). The _ data was obtained from tests conducted "
in the large altitude simulator. Figure 2 also indicates a more

rapid rate of temperature increase with time during the re-entry portion

of the mission duty cycle (the most severe portion of the test). The

loss of approximately _.9 seconds of accumulated burn time in the re-entry, i )
mode appeared to have little or no effect on the overall test results• . .

' • • *" • t

Post-test x-ray analysis showed the condition of the TCA to be llke P_D

"chambers slmularly tested. It was thought that the recirculation of

exhaust gases in the s_aller altitude can (Tri_4od)could account for

the difference in temperature. To determine the extent of artificial

skin heating during mission duty cycle testing as a result of hot gas

reclrculation in the Tri-Mod facility, a controlled test series was con-

ducted using a 25 lb O_d,_ slave chamber. The test series consisted of

both limited steady state and pulse testing at a simulated altitude of

170,OOO feet and local ambient temperature. Four (&) strips of O.37_

inch square, O.lO thick plastic packing material were suspended from each

corner of the thrust measuring system housing with _._ inches of fiber- .
glass string. Motion pictures taken during testing showed the four strips ..
to fluctuate considerably during p_ise testing and to stand out at an ..
anglo of 4_ de_rees during _teady state testing. A velocity calcula_ton

"was _ade on the basis of the steady state results and the velocity required

•to displace the plastic strips &_ degree

I 1
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OF,_ IDENTIFICATION

I OIA hO. i OF_ IY

• ANALYST FILL OUT COVER SHEET ONLY ]

PART IDENTIFICATION

LOC.AIION _AILb'EF- OAI_ 1Cnnoqa 10-6-64

% _R IAI. NO.

8759999

FAILU_?: ANALYSIS

Oxid. Va!vo ,, ,noc._ctdyne

" 'I

l@

°

Histor .,..'" ...., .

it was reported on the O:-R that the oxidizer valve on TCA, P/N 208130-61

S/N 4060448 would not actuate during the DAT'pre-explosive a_-,osphgre func-

tional test. The failure description of the OFR stated: "unable tg.cycle

o)_Sizer propellant valve three t'hnes (Ref° para. 6.1.7) _hen doing step

7.1.5.1.2 of the explosive at_,osphercRro-test_ The valve did not open for

the first two cycles as no evidence of a pressure drop existed on the heli_

gauge. Later an oscilloscope trace did not show a characteristic poppe._
travel, however, the valve was slightly open as a small delta P existed. _

Prior to the pro-explosive atmosphere functional test the TCA was subjected

to an _)C hot firing test. •(A plot of TCA skin temperature vs elapsed tL_,e

during the }_C test is shown in enclosure i which is attached to this report).

,h_;,,X4 _ _ RE1. 3..4.,1

B.

C.

m.

The
the

300 psig was applied to the valve inlet and the valve was actuated _[th '-

137 maps. Current was monitored on an oscilloscope to determine energize " ".
ti_.e. Energize time could not be obtained from the current trace.

°.

Holitu_ leakage was checked at 300 psig. No leakage occurred. .'.

It was noted that when the valve was energized only a slight a_ount of gas

.. 'i Iflowed from the outlet.. • " 7 ..;.

it was noted that only a slight "click" was hoard when the valve'was actu- i _'.
ated with no inJ.et pressure.

tests above were all indications of short a_,ature stroke, so at thls point

valve was r_,oved from the TCA to complete the analysis.

i ii ml i i i i i i i i i i i

t

AnalYSiS • . .. .'. . ,
i, _. • •

%.

The TCA was sent to the D/596-]/19 laboratory for failure analysis which con-
sisted of,

%
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Tcage 2

• ° .

.. .h .

E. The injector button was removed ar.d the stroke was checked with a dlal

indicator. Ti_o arnature travel was found to be less than .CO1 in. (normal

s_roge is .010 +.0_ ). The valve was then disassembled by cutting away ..

the seat weld. : ; : ,

_'_ valve parts were ex_nined under a microscope No discrepancies were

observed on the valve p,_/'ts, except for t he seat. The Teflon seat had

extruded out from under the retainer. This extruded Teflon had pushed

_,,o armature to',:ards the inlet end of the bore, which accounts for ths

decreased stroke. The scat was sectioned and a photograph (which is en-

closed) was taken showin G the extruded Teflon. ' , .

From previous _ & D Tests it is _own that a badly ¢xtrudcd Teflon seat is

a good indication that the seat has been subjected to tem')eraturos in excess

of bOO :. The D_ umt was contacted ,or temperavure data. A plot of _,A

s_,in temperature vs elapsed time during the ;/uOC test was furnished. (See

enclosure i). The plot revec_led that the TCA was operated beyond the required

design life of 136 seconds and that the TCA skin temperature exceeded the
maximum allowable of 70OOF at cutoff. Because of the lack of thermocouple data

ne_ the seat on this particular test additional data on other TCA tests were

_nalyzed. This additional analysis was made on R & D TCA_ run on similar MDO

tests.

The texperature vs tL_e data revealed that temperatures r_ar the valve seat have
in some instances exceeded l_00°F after hot fire cutoff when the _._C exceeded

required design life.

Continued investigation to determine the cause of the excessive t_,perature re- ,"

vealcd that the TCA was tested in the Tri-mod Test Facility. DAT.Unit No, 3

was also tested in the Tri-mod and overheating occurred. The overheating was

_r_o_ed to artifical skin heating resulting from incomplete pickup of the

hot TCA exhaust gases from the Tri-mod test " "_nous_,,_. A detailed account of

the attached F_LR 12918R, (enclosure 2). A plot of temperature vs time for the
test •described in FIuR i29i8R is also attached (enclosure 3), '

Conclusion . •

It is concluded that: • ..

A. The extruded _ _,e_on seat was caused by excessive temperature, which occurred

after HDC and hot fire cutoff. , •

B. The abnormal excessive temperature _¢as caused by hot recirculating exhaust

gases and heat seal<back after hot fire cutoff. .

C. The recirculating exhaust gas concLttion will not occur on the spacecraft.

D. The valve • is not required to operate after hot fire cutoff when the TCA has"

•_e.xcecd the required design life requlr_ants... .. , : ... • : ,

The valve operated satisfactorily during " • "' • •
_" . • • .. , • °

I ' , o. •

Corrective Action " '

The corrective action in the enclosed F_R 12918R which requires a modification of•"

the T;i-,.-,odfacility is applicable to this FAR.
• ° . •

R-15019-2 " .. " ...- ..... . " : • _• . .. ... , 91
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This _v,encLment is being issued in reply to McDorn_ell's rejection of the original
F_. The rejection stated: "The modifications to the te_t ch_vfoer have no_

prevented high temperature on later firings. This FAR should be amended to

Lncludo the modifications required on the test facility to preven_ re-occurrence
of this problem."

The orIgir_l FAR referenced the corrective action in FAR 1291_R as being applicable.

FA_ i2918._ h_ now boon accepted by McDonnell, therefore) the corrective action

of the orlglnc_ FAR
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FAILUP, E ANALYSIS :12'20, r_.y

J • ANALYST .'.LL"' OUT COVE._ c........... I

CTL-III -r_4-c l!-i3-f_&
_'<;:, t,o. I o_ _,_' J. Ganger 896-388
! '1_'q'4_ I _^uE nr;'r..,, c,;out'
1. " "

'"" .'.Jc,, ;,r,CAl ION r_

f 2o:_13o_G.
t

I, !IIS|OIY 2. ANALY$1$ i. CONCLUSIONS 4. COIt_£CIIV£ ACIION ""_-'."
• STATE IT_,_ NUMB[_, ANO DESCRIBE • USE CAT_,.,&._H[[.'f$ It- N[C[S,S_RY " "

._E $_£C1[iC IN CO_Jt£CIIYE ACTION STAI£1,.IU,IT AND STATE [_[CllYlFf DATE AND/O& I_NGINE $£ltlAL NUI,.41HTit%VHF.IE M?UC#klII._

I. Oer.&ni 25 Ib RCS DAT Unit No. 2 failed to meet the SCD temperature requirements a_

100 seconds of accumulated firing time during the RC-I03 mission duty cycle. The temp-
erature recorded was llS°F greater than the allowable _x/_r,_m of 550°F. -_T.omission '

duty cycle test _,as followed by a burst pressure test _¢ith no structural failure of the

_. Testing was conductea in the Tri-Mod test facility utilizing a heat shield as
sho_,,_in Figure 1., '

_.,,j

¢3

" i

B

2. Analo'sis of the temperature-time data showed the outer shell skin temperature to be

sreater throughout the mission duty cycle than anticipated from previous _Z:D and DAT

component testing. The temperature recorded was also in excess of that obta_ed in

testing P,CS L_T Unit _' ",.o. _ in the Tri-Mod facility with no heat shield (Fi&_uro 2). ,

The failure, of _'_T Unit No. 3 reported under OF?, 12918_ was seen in analysis to be a

c_-ec_ result of artificial TCA skin heating caused by recirculath_g nod TCA. ez_aus_
ga_cs. The corrective action recoz4nendcd was to install a heat shield %hieh would

c,,close the thrust chamber. It was decided, however, to install a more permm_ent shield '

_:i_ichwould lend itself readily to all TCA configurations. No PluO tests were conducted

p:-ior to the subject DAT test for purposcs of heat shield checkout." "'no..:ever,' two strips

of plastic packing material were suspended from the thrust measuring system Ln a s:L_d_lar
fashion to that.dczczlbed in CFR 12918R except that the strips •were larger for this test,

the motion pictures taken during the test showed these plastic strips to 'rsis of

.t nearly the same magnitude of displacement as those Ln the referenced OFR. Since .
the mass of these strips was greater, it would require an equal or greater gas velocity

to displace the strips by the amount noted. Also, the TCA "_"e>._ .was approximately 1. $"

above _ho hea_ shield cone entrance possibly precipitating some exhahst,:"spill-ovcr"

due to g_s expansio_ at the .TCA nozzle exit. .._ _,._- "_..
3. The Lnab_iity o_ the TCA to meet the SCD temperature requirements is a_,ibu_ _o
artificial s_<in heating resulting from the inability of the facility heat shield tO.

! ;>re'rentthehot TCA exhaust gases from recirculqtLng. _no motion pictures clearly " _,.o
i :,:,o:':cdthe existence of a .considerable enviror_,cntal gas velocity _.hich would not exist

...... n _no temperature requlremonts had the hot gas recirculation not occurred.
1 f, ,..:.......,

96 ' :. ".'" __ ]1-15019-2
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_e

exhaust gases with resultant artificial TCA skin temperatures.

action will be L_,plemented prior to further BAT testing.

0

Tests are b_in S conducted to determine methods of cli_&nating rceirculation of hob
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/_ _IV|31ON OF' NO_ITH.AMI_I_IC_N AVf_TIO_ ilhl(_

OF_ IDENTIFICATION

o_,_t_o. O_& _YE, .&(_'ms

PART IDENTIFICATION

20,_130-61

Page i of 3:

1

896-388 I

t

FAILURE ANALYSIS REPORTS,/

•ANALYST FILLOUT COYER _urr.r.,,,--..ONLY ]

LOCATION I EAILUEE {)AI_ ICP 7/6/64

ENGIAG_ MO;)EL NO.

ANALYSIS BY

$_.RIAL NO.

)_05617h
' _"._C-,/AGEIIIsE._I,AI. NO.

I NAME. /__g I O_T. & GI_OUI_['T. _O;'CO I 896-33_

dLURE ANALYSIS

_A_.I NA_E

HCS TCA

t_t/O_'_U,T_ONNO.

208130-_01

2-

MFI. V,A_E

Rockctd_me

DAlE

_,_LYSI_; ,_?LIE$ IO _0_- TH_-,.N ONE OFR, INSEZI ALl. #,#PLICA.r, LE eel, NUM_EA_ IN 11tt$ ;_AC._.I

I,HISTORY 2.ANALYSIS _.CONCLUSIONS 4. CORRECTIVE ACTION
• STATE ITEM NUM;ER AND DESCRI&E • USE EXTR_ SHEET_ IF NECESSA_,Y

elSE $1>&C-AFICIN CORRECTIVE ACTION STATF.J,IFNT _ND STATE E_E_CTIVIIY DATE/_ND/O& ENGINE SEPAL _UMIEJE _qtF_R_ AP_LICJ_I.F--

I. HISTORY

Following DAT vibration test proof pressure test on fuel.propellant valve
revealed excesslv_ leakage at weld Joint on inlet tube adjacent to the

fuel valve body. Tube contairnd visible crack in .this area (see photo _<o_ _'_"

Crack occ_ed durLug resonant _..ells in Z6axis held for 7 :_.nutes each with

up to :17% "g'_ at 707 Cps.

_. ANALYSIS

Analysis of the failure consisted of performing the following=

_. Functional test on the oxidizer valve, at operating pressure.

B. Functional test on the fuel valve_ "at 0 psig inlet pressure.

C. Photographing the failed area_

D. Sectioning a portion of the valve housing and inlet tubing as re-

quired to provide affected surfaces for polish and etch_ micro-

scopic examination, and microhardness test_.

E. Stress analysis of the inlet tube and " weld configuration, utilizing

the DAT test data for imposed .tg_loads.

F. Review of weld prodedures, design_ and m_terials°

Functional tests of both valves sh_Aed them to be operating nor_mlly. There

",.'asno leakage_ internal or external from the oxidizer valve or connecting

• - I tubing_ with 300 psig hilium applied°

i

..I..' After functional tests a portion of the fuel valve was cut away, contaihiz_the inlet tube and the failed area. This section was submitted for metal-

lurgical analysis of the inlet tube to valve Joint.

1_15019-2 ....

101



_-_>C=aqI_'_._V_i_. ,_ Page Z of 3_
A I_IVI31ON I_F NOflTI4 AMI_.I'III(_N AV_TIO_d_ IN_

O,'-,x IDENTIFICATION

O/A I'<0. .[ OI:A IIY20)_13 R __,_-
_J h'AM F

FAILURE ANALYSIS REPORT

•ANALYSTF Lt.OUT O,','LY i
LOC,.._TI ON

CP

PART IDENTIFICATION
SF.J_IAL NO, I'Ad_T NAJ._E

l_o_6!?h Rcs TeA
ENG/AGE SI:RI,A-I NO.

I I:AILU_E DAft- 17/616b.

0

t _J

_A_rNo. 205!30-61
[.NG/AC, r; MODEL NO,

SF_,_

AXALYSlS BY

N A1,4 E

_.'J.__.?._.o_

1 ESUOPE,_ATION NO.

, .....

DE._. & GY, OUP

896-335 j AI'IALTSI._.81¢._-/,_"-['_DAIE J A_'I'OVIkL_,_/_ ,#'','_/_''_/ 'l DSN DAIE J

section was cut across the weld and crack for zlcroscopic examination of

the weld and methyl grain in the weld_ heat affected zone_ and the crack (see

photo No. 2 and 3). This ex_._ination revealed a second crack in the weld

Ymterial (see Photo No. h). From these photographs it is also apparent that

two passes were made in welding the inlet tube to the body of the valve.

Blending of the weld into the parent material of the tube is poor in the arem

of the section, leaving a notch.

A stress analysis was made of the installation, using D_T data of 17_ "g'"

}_x_.n_n load i_osed in the _axis during sinusoidal vibration ( see photo-

graph No. 5 for the vibration test setup). A computer program (Space Frame

Program), which employs Fortran ii code deck No_ 7R-528_ was used for the

solution. The program solution showed that the inlet tubing as installed in

the test setup was sustaining, a dyn_kc load (fatigue condition) with a

margin of safety of _nu_ 0.ii.

3, CONCLUSIONS

It is concluded that the cause of failure (crack in the fuel valve inlet tube)

was metall fatigue resulting from a dynamic load with a margin of safety of

minus Ooll. 7ne negative margin of safety resulted from the combined condition_

of the inlet tube configuration (simulating customer installation)_ the

vibration plane, and the dwell time at resonant froguencyduring sinusoidal
vibration.

The tube to valve weld, though not of good quality_ isnot coraidored to be

the prL_.ary cause of failure. The poor blending of weld _ead into parent

naterial is in violation of Roeketdyne _elding specification PJ_O 107-O27_

m d is considered to have caused stress concentrations resulting in the sec-

ondarycrack of photograph No_ _.

. COR._RECTIVE ACTION

Future vibration tests of the T_u_ust Chamber Assembly_ with inlet tubing,

_[ll be run using a random vibration spectrum in place of a sinusoidal
] 02 R-15019-2
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A DIVb_iOrJ O_ NOrtTI-4 AM_IC-_,N AV_Al_lOl'_ IN_

OF_ IDENTIFICATION

Pa_o 3:of 3 FAILURE ANALYSIS REPORT

• ANALYST rILL OUT COVER SHEET ONLY j
l

-- DEn._,C,_O'_," CO FAILURE DAle. 17/6/6 

PART IDENTIFICATION
' ' S_IAL _o. _'A_; N_L _L _ ........

I;0_617h ROS TC_ Rocketd,me
[NGIAGE SER.IAI. NO. "T'E.ST/OPE?J_TIONNO.

"l,.,,p,,.o. 208130-61

•,s?_-6 2oP,:l.3n-},O1

ANALYSIS BY

w. So.vce 896-.33._ 6/_.!/6_- :..,.. :b.i._\ q v-r-_'/I

dLURE ANALYSIS
IF NiAI..¥SI$ APPLIES TO MOI_ ltgkN ONE OFI_ IN$[_'I ALl.. AI_2LIC, A_ _1: OF_ NUMSFd6 IN THIS S_AC.,,_

I. HISTORY 2. ANALYSIS ). CONCLUSIONS 4, CO_._,FCTIVE ACTION

• STATE ITEM NUM_,E_ AND DESCRIBE • USE EXTRA SHEETS IF NECESSARY

• $E SPECIFIC, IN CO_,EC'UYE ACTION S'TATEJ_IF..NTA_D STATE FJ:FE.CTIVI13f DATE AND/OR ENGINE SEPAL NuMBrr.._ WHERE APPLICA]t,L_,

_eep and dwello _"nis is authorized by NCI RD - %04.

The corz_;_tionof poor blending of weld bead into adjacent zaterial,, leaving

a _-eld notchz is in violation of the Rocketdyne welding specification
_AO 107-027° QC inspoction has b_en alerted to inspect these welds for

notchesz overlay, undercut and suckback in confo_,_ce to specification

RAO 107-O27.
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FAILURE ANALY,_, SIS REPORT

.ANALYST FILL OUT COYER SHEET ONLY I

•_i ;L)/'J • , J,°,',._f, o ,_ w

.'I,;,;NO. i SF,..;,;,_LNO. I I'ARI NAMI: MFR. NAME: 208130-6i hO_bl'(E RCS TCA I Rocketdyno

,;,C,,'AG,_;4OL_LL liD. _ . I!L_GIAGE ,_£_J,M.NO., i i_TIOPE_TIQN2081_Q,_401NO. I '

I _.,c,(: . _ 0._./'- C:_O_ I /_^L'(SI$ I;)ATE I APP_OV,_L ",_'_ '-"I_% • i 0Sal _AT_.

W.._oyco o>'o-Li_> I I/,_ _ .('L.._ l>//j'/. ,.I ,_..,--FF_,,,a. ;
I I ,,, . _g w,, ,-.y_/r"_ /"/f, c!..,-: ,.',U } Ij._:-_i

,LLu,-,2A,'<,-,,- _.. ;::, • , _"-/ HkPC,\I, II .
I AAAL_q;t._ A_?_.i_ _O MO_,F. IH,_.'_ ONe Or_ |NSF.&T ALL A2_LICABLE OF_ NU_E_ IN _HI$ $_AC _, J _], _ ....

_._ RELIABILITY,.

t. _iiSTO_,Y 2. ANAL'Y.,IS 3. CONCLUSIONS 4. CORRECTIVE ACTION , k-,_ /
e STATE ITF-M NUMi_ER, .,MqD DF.,SCRIB_. e USE EXTR./kSHEET_ IF NE<:E:;SAI_Y _,,,Z/,/_ _',

.,_E SP;.C,IFIG IN COR_,£-C'IIVEACTION .V[ATEMF_T AND STATE F.=FFECTIVIV( DATE AND/O_, ENGINE SE_,IAL NUMi_EE W'HEI_E _P__/

I. HiSTOZY

t

i
i

FoliowLng DAT vibration test of the subject thrust chs_,_er assembly, a proof

pressure test was perfo_nod. Leakage was discovered at the weld Joint of the

_el valv_ inlet tube at the valve body. A visible crack was noted in thc

tube as shown in photograph number i. The crack occurred during resor_nt

dwells in the Z axis which were held for 7 minutes each with up to 17_ _s at

707 cps.

T.his revision was made to incorporate a revised corrective action paragraph.

7.NALYSIS

Anal_iu of the failure consisted of perfoz_ the following:

A. Functional test on the oxidizer val_, at operating pressure.

_. Functional test on the fuel valve, at 0 psig inlet pressure.
C. Photographing the failed area.

D. Sectioning a portion of the valve hous_ and inlet tubing as required

to provide affected surfaces for pollsh and etch, microscgpic exa_mation,
_ud _icrohardness tests.

E. Stress analysis of the inlet tube and wel_ configuration, utili_in_ the

the _T test data for imposed "G': loads.

F. Review of wold procedures_ design, _ud materials.

•-,,_onal tests of both valves showed th&m to be operating normally. No
!eaka_o was observed through the valve seat or from external source_ when the

o_dizer valve was tested at jO0 pslg of helium. The water displac&_enb test

_ethod was uscKi du_in_ a test period of approximately 3 minu_es.

,,_- -%nctlo.ual tests a portion of the fuel valve was cut away, containing
the i_nlo_ tube s_ua the failed area. This section was submitted for _etal-

iur_ical .analysis .of the inlet tuba to valve Joint.

1.06
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CONCLUSIONS

Revision I

Page 2 ..

• • .## --

o...

, •., .

it is concluded that the cause of failure (crack in the fuel valve inlet """ ,.

tube) was metal fatigue res_tlting from a dynamic load with a margin of .., '.. •
; .:

_afcty of minu_ 0,11. The negative margin of oafot,y resulted from the • " .'

co_'_i_ncd conditions of the inlet tube conf_uration (simulatln_ customer : -. '

in_tallation), the vibration plane, and the dwell time at resonant fro- ""'. ; "

quenc_ durin_ sinusoidal vibrations " "" " , " ":'"-. ''',

. .. to..-" :...' !The tube to valve weld, though not of good quality, is not considered " "

be the pr_,_.a_Z cause of, failure. The poor blending of weld bead into • :..,"" _ ....
parent material is in violation of Rockctd_nc _;e::Ld.'I_L_, specification . " "'" '"

. , ...-

RAO IO7-027, and is considered to have caused of,roils concentrations :::: ".' " :

resulting in the secondary crack of photograph No. _, - ..,:../
%

," • . . ." ,..; .;,.'.- {

A. " CO_G_ECTIV_ ACTION " : ".':,..:,'.
b

.... Futu_'e vibration tests of the TI_ust Chamber Assembly, with the subject..-:i ".:!: ""
• . {

inlet tubing, will be run using a random vibration spectrum in place of _',; .

a _Inusoidal sweep and dwell• This ch,_nge has been authorized by NCI : "" " " "_• : :...' ,': ,

nut,her _CD-50_. , 2 .."- '
. - .,- • ". , i" ,;

in :regard to the quality of the weld, &n Inve_-tigation was conducted by :'-, '":.! , .,
all departments concerned and weld quality requirements were reviewed• . • _ • '
;_n agreement was reached by parties concerned that there• was nothing .." ': :". ": • :'

"" /_¢uliar about this weld or similar welds which would prevent meeting ..... :': ,,.

all requirements of Rocketdyne Specification RAO107-O27. . •, . i." : t. :" , la

,., -,.. ,,: ,-

A series of seminars will be held during December 1964 for all in-p_an_ :;';" ' : '

at,a" Source Inspection personnel concerned with welding Aspects of ""' ' '| , _.

• .': . !.,; .
welding processes as related to weld lquality -_,ndinterpretation of weld- " .. : ,.

• ° 'I

• ..: ;.'., .:_,_,_specifications and drawing call-outs will be reviewed in detail. :"'

• . • .o. . • . . . , . - ,

-Z",vE o_,O_+J_,<. _u_,_7"7-A_ o_ T_S . FAILURE ANAL'YSIS i
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',ALY$,SA?PLI_S TO MO&E _HAN ON£ O_, |hSEA| ALL APPLICAaLE OF_ NUMBER5 IN THIS 5?AC_:

i. _-_i_;O;.Y 2. ANALYSIS 3. CONCLUSIONS 4. CORRECTIVE ACTION

• STATE ITEM NUMSZR AND DESCRIBE , USE EXTRA SHEETS IF NECESSARY

,&_ SPECIFIC IN CORRECTIVE. ACTION STATEMENT AND STATE £/FE-_-..IIYITY DATE AN01OR ENGINE SERIAL NUM_E_, WHERE A_PLICAIIL£,

4. r,:_.oo_,,_TV_" ACTION

I_}'u_ure vibration tests of the Thrust Chamber Assembly, with the subject

inlet tubing, will be run using a random vibration spectrum in place of

a sinusoidal sweep and dwell. This change has been authorized by NCI

No. RD-504.

In rejard to _he quality of the weld, an investigation was conducted by

' requl,u,_u,,_s wore reviewed.all departments concerned and wold quali_y "" ......
w'_nac,reezent _:as reached by parties concerned _hat Zhero was nothing

peculiar about this _;eld or similar wolds which _ould prevent meeting

all requirements of Rocketdyne Specification RA0107-027.

A series of seminars will be hold during December 1964 for all in-plant

and Source -_nspection persormel concerned with welding. Aspects of

welding processes as related to weld quality and interpretation of
welding specifications and drawing call-outs will be reviewed in detail, It

".n additional inspection point has been added to the A0R book to verify

Zhat Para. 6._..2 of RA0107-027, which defLnes "Weld urAercut and suck-

back" has been complied with,

It is also recommended thaZ all units delivered be inspected for this

condition.
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THRUST CHA/4BER ASSEMBLY

McDonn_.ll Part Number

Rocketdyne Part Number

Test Number

52-52700-217

208130-61

208130-401

DESCRIPTION OF COMPONENT

The RCS Thrust Chamber Assembly consists of an

ablation cooled thrust chamber and expansion nozzle
.

segments, an injector, two fast acting solenoid

valves for propellant flow control, orifices far

fixing the component pressure drop, associated inter-

connecting plumbing and mounting provis%ons for

attaching the assembly to the spacecraft structure.



A DIVISIO_ Ol r _ORT_ AMerICAN AVIATION. INC.

Section

1.0

2.0
2.1
2.2
2.3
2._

CC_T_TS

Title

SCOPE

APPLIC?_LE DOCUMENTS

McDonnell Aircraft Specifications

Military Specifications
Rocketdyne Specifications

Rocketdyne Drawings

GF_2_A L REQUIREF22;TS

Safety

.Handnng
Photographic Coverage

Instrument Calibration

Maintenance
Failures

Test Witnessing

Cleanliness Requirements
Report

Component Test Modification

Sampling and Analysis
Abbreviations .

Post Test Hardware Disposition
Definitions

TEST PROGRAM

Test Sequence

'EOUIPY$3T AND MAT_XAI_
Material

Special Equipment,
Standard Pneumatic and Hydraulic Equipment

Standard Electrical Equipment
Standard Leakage Testing Equipment
Miscellaneous Equipment

OPERATIONAL TESTS AND PROCEDURES

Propellant Valve Proof Pressure and Leakage
Thrust Chamber Proof Pressure and Leakage
Propellant .Valve Electrical Resistance

Propellant Valve Dielectric Strength '
Propellant Valve Functional
Weight Determination

Thrust Chamber Assembly Firing Procedur_
Decontamination Procedure

Propellant Valve Load .Analysis

Propellant Valve Removal
Propellant Valve Orifice Removal

EJCglRC_T AND S__RVICE LIFE TESTS
Thrust Chamber Ass_nbly Number One

Thrust Chamber Assembly N_r_ber Two
Thl_st Chamber Assembly Nuz_berT_ee
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TABLES

Table No.

No. Pa_e Titl____2e

I

II
III

Minimum Instrumentation Requirements - Hot Fire Tests

Design Approval Test Duty Cycle

Instrumentation Recorder Drive Sequencing -
RCS TCA Design Approval Test Duty Cycle

FIGURES

No. Pa_e Title

I. Schematic -

•2. Schematic -
3. _ Schematic -

4. Schematic -

5. - ............. Curve -
6. Schematic -

7. Drawing -
8. - Curve -

9. Schematic -

iO. Schematic -
ii. Curve -

12. ............ Schematic -
13. Schematic -

14. Schematic -

15. ............. Curve

16. Schematic-

Propellant Valve Circuit Diagram
Prapellant Valve Proof Pressure and Leakage

Thrust Chamber Proof Pressureand Leakage
Propellant Valve Functional
Solenoid Valve Response --

TCA Hot Fire Propellant Feed System
Vibration and Shock

Bando_Vibration. • .'._
Explosive Atmosphere

Propellant Valve Service Life
Thrust Pulse Parameters

Fuel and Oxidizer Resistance

Propellant Valve Load Analysis

Propellant Valve Continuous Duty
- Propellant Valve Electrical Resistance

SectloningDiagram

227



otvtsto_ oF NOMTH A_'.4_I,CAP_ Avl _lrtot_. it, it

COMPONENT NAME

TEST NO.--

DESIGN APPROVAL TEST OF. COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

2o_ol

_rence: MAC SCD 52-52700, Rev. G

SCOPE

This specification establishes the method of test and the test

equipment required to conduct the Design Approval Tests of .three

Thrust Chamber Asse,_blies for the ],:cDonnell Aircraft Corporation

Nodel 133P Re-Entry Control Syst_a as specified _ McDonnell

Aircraft CorpGration Specification Control Dra'.__ng 52-52700,

Rev. G, paragraph 6.3.1.3.2.

a

}

!

FORH 608-B-III NEW 6-63
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A I_*VI_ON OV _.IOM_I'4 AME_*CA_ AVIAT*ON INC

DESIGN APPROVAL TEST OF CO,_APONENTS

FOR TIE REENTRY CONTROL SYSTEM

COMPONENT NAME

TEST NO.

T}_UST CHAD_ER A_S_._LY

2P01_o-_,Ol

rMAC.

PART NO._NAA

Reference: a) VIC SCD 52-527.00 Revision G

52-52700-217

2o8130-61

SHEET2__OF26_

2.0 APPLICABLE DOCUE_:TS

The documents listed in this specification are for reference
only except those marked with an asterisk (*). If the re-

quirements of this speclficstlon differ from those listed be-

low, the requirements of this speclficetlon shell govern,
.... except in the case of SCD 52-52700 which is the contractual

controlling document.

EcDonnen _ircraf% Speclfication8 "'

SCI)52-52700

*Report #8392

Specification Control Drawing, _IC Model

133P, Re-Entry Control System Ray. G,
dated 9 _u_ust 1963.(CO_TID_IAL)

Standard Er4ineering Responsibilities

Technical Data Requirements and Product

Support Rec_m_e_latlons, Model 133P SCD
Equipment, dated 8 October 1962.

Report #8518 General Electrical Design Requirements
for Electrical Equipment and Equipment "
Utilizing Electrical Po_er for F_.C Eodel

133P, dated 1 D_y 1962.

2.2 Eilltarv Speclficatlon_

MIL-E-52720.-I Envlromnental Testin_,, Aero and Associated

Equipment, General Specification for,
dated 20 January 1960.

.. _,-_'!
.

__ _ I/_."_ _ _',_¢
FOR_ _8-_-41 _EV G-63



ROC_ ETDYI_I E
A OIVIQION OF" NORTH AIdI[FIICAN AVIATION, INC

DESIGN APPROVAL TEST OF CO}APONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME

TEST NO.

THRUST CHf_NBER ASSD_LY

2081_0-401

rMAC

PART NO t NAA

52-527,00-2.17

2_8170-61

SHEET-L-OF-2_

Pd)
MIL-L-25567 Leak Test Compound, Oxygen System,

dated 7 January 1959.

MIL-P-26539A Propellant, Nitrogen Tetroxi_e , dated

31 an4 z96z.

MIL-P-2740IA

MIL-P-27404

Propellent, Nitrogen Pressurlzlr4,
dated 7 November 1960.

Propellant, Monomethyl Hydrazlne,

dated 3 April 1962.

MII_A-6OglB Alcohol; Ethy_ Specially denatured,

dated 12 January 1962.

Federal Stock No.

6830-263-9842

Helium

*Federal Test Method

Standard 151a, Method
811.1

Salt Spray Test, dated 6Nay 1959

2.3 _ocketdyne Specific_tlon_

*RAOII2-O02 Lubricants, Anti-Seize Compounds and

Oasketin_ Type Seal Compounds for Rocket

Er_Tines , dated 29 July 1963.
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DESIGN APPROVAL TESTOF COMPONCdW1S

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME

TEST NO

THRUST CP_/_ER ASSE_[BLY

208130-401

eMAC

PART NO,_. NAA

52.52700-217

208130-_I

SHEET40F_67

2.3
(cont'd)

*RA020I.-050 %cceptance Test Instrumentation Require-

ments, dated 9 August 1961

.Pa06o_-oo9

NRA0610-O02

In Place Brazing of Tubes and Fittings

for Space Engines, dated 30 December 1963

Ultrasonic Cleaning of Space Engine

H_rdware, dated 20 June 1963

.ITA0610-003

*RAC610-(X)9

• . ,

•PEM 25.01G

*RA0616-004

*SEM 4388-4040

Cleaning Space EnF_ne Hard_mre by Liquid

Flushing, dated 24 October 1963

Chemical Cleaning of Filter Elements

for Space Engines, dated 22 April 1964

Environmentally Controlled Areas,

Defln_tlons and Specificat!ons for, dated

2 December 1963

SE6 Propulsion System Inter and Intra

Plant Handling, dated 20 Merch 1963

Pulse Performance rata Reduction Procedure

dated 22 #ulyl_'J

2.4 Rocketdyne _rawln_

Drawing 208130 (-61)

Drawing T5034526

Drawing 99-106040

Thrust Chamber, 25 ibs, 3 Min., Assy ofp

dated 26 September 1963

Pressure T_t andWater Fixturep ._ L

dated ii July 1°%3 '_.'_
4

Test F_xture Assy. - 25 ib Propellant

Valve, dated 25 October 1963

• 231
• . . ._
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DESIGN APPROVAL TEST OF COMPONENTS

FOR _ REENTRY COhlTROL SYSTEM

COMPONENT NAME

TEST NO.

THRUST CF_J_ER ASSEMBLY

208130-401

,"MAC.

PART Na t NAA

52-52700-217

2o8]_0-61

SHEET__5.0F 267

g

0

Q

g
Drawing 99-105126

Drawing RK39[--38001

Drawing 99-106691

Drawing 99-1066.92

Drawing 99-106712

Packaging Control

Drawing RK 394-00011

Drawing 99-IO6728

Adapter - Fitting, Assy of t dated
22 October 1963

Protective Nozzle Cover

Tube, Assy of, dated i0 April 1964.

Tube, Assy of, dated i0 April 1964

Thrust Chamber Installation 25# RCS,

dated 17 April 1964

Contalner, 25# RCS 3 mln, with tubes

extended, dated 27 April 1964

Propellant Valve Orifice Adapter

dated 23 Sept_ber 1964
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME

TEST NO.

THRUST CHA,VBER ASSE_fl3LY

208130-401

• rMAC 52-52700-217

PART NatNAA 208130-61

SHEET_6_-OF26_ 7

Reference:

3.0

3.1

3.2

3.5

3._

(a)MAC SCD 52-52700, Revision G

GEh_PAL Rn_UI_NTS

Safetx

All safety precautions necessary to comply with this procedur e

shall be in accordance with Rocketdyne Safety Department
Directives.

Handl_ng

All inter and intra plant handling and Packaging shall be

accomplished per the requirements of Roeketdyne Speciflcatlom

RA0616-004 when the TCA is being transported, or stored between

tests, except that components with extended Inlet tube adapters

shall be packaged in container RK 394-0OOli. Adequate measures

shall be taken to prevent accidental damage to the TCA at all
times.

P_hotographic Coy erase

Photographs shall be taken cf each different test setup and shall

be included in the final test report. Three prelimirary copies

of these pictures shall be for_urded to the Rocketdyne Gemini

Project Office within 14 days from the exposure date.

Photographs shall be taken of each different test setup and shall

be taken of the component after any malfunction. Sufficient views

shall be taken to provide complete visual coverage of the failurep

including photomicrographs when applicable.

Instrumentation (paragraph 6.2.1.2 of reference a) _ q_

All test parameters shall be assigned a tolerance of _+2% of the

specified value unless otherwlse specified herein. "

FORM 608-8-_,i NEW 6-63
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REFG_RY CONTROL SYSTEM

COMPONENT NAME

TEST NO.

3.4
(cont'd)

THRUST CHA_ER ASSEMBLY

208130-401

,'MAC 52-52'700--217
PART NO.tNAA 208130-61

SHEET 7 0F..26.7,
o

All instrumentation employed for monltoring the required test

parameters shall be calibrated at frequent intervals to insure

attainment of minimum stead.v-state accuracy of ±2% of the full

scale range of the ir_trument being used, except where Instrumen-

tat'_on accuracy is otl:er_ise specified.

3.5

Calibration records shall be _alntalned and made available

to authorized pe-_sonnel upon request. Hot fire instrumentat_on

shall be in accordance with specification RAO 201-050 and

Table I of this specification.

Falntenance (parag_ph 6.2.3 of reference a)

3.6

Servicing, adjustment, or replacement of parts shall not be

permitted unless specifically stated in this speciflcatlom.

Lubrication of fittings is permitted per RA0112-O02.

Failures (p_ragraph 2.5.2 of McDonnell Report 8392)

in the event that the component fails to pass any part of

the Eeslgn Approval Test, immediately discontinue all testing

of that component and notify the Rocketd_me Gemini Project

Office.

A

3.7

McDonnell Aircraft Corporation and Rocketdyne _hall Jointly
review the failure and determine the corrective action to be

taken and the point in the test procedure where retesting

is to begin.

Test Witnessln_ (paragraph 6.2.1.3 of reference a)

Each Design Approval Te:t shall be witnessed and the test

data certified by Rocketdyne inspection, and certlfled by the

Government Inspection Agency having cognizance at the testing

facility. McDonnell and Government inspectors sbmllbe notified

4 hours in advance of all tests.

T.G.  ni fin 5/ H 4 1 /7 • • ,t

FORM _X)8-B-_] NEW 6-63
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COMPONENT NAME

TEST NO.

DESIGN APPROVAL TEST OF COMPONENTS

FOR TIE REENTRY CONTROL SYSTEM

3.7

(c0nt'd)

TFRUST CHA_3ER ASS_LY

208130-401

rMAC

PART NO t NAA

52-5270_-,_17

208130-61

SHEET 8 OF- 267

3.8

MAC Engineering shall be notified 3 days in advance of the

schedule date of any [eslgn Approval Test. If _:AC Engi-

neering indicates a desire to witness any test, notlflcat_on

shall again be performed 4 hours prior to the beginning of

the test• Actual testing shall not co_,ence prior to the

arrival of all witnesses unless prior waiver is obtained.

Notification of the HAC Resident Engineering Office shall

constitute notiflcat_on of EAC Engineering.

Cleanllne_s Requirements

Hot Fire Test and Zecontamlnatlon_acilitles: Durlng the

time t_at the TCA is being Instal_ed in or removed from a hot

flre test facility or a decontamination fac_llty, the TCA

propellant valve inlets, when open, shall be protected by a

plastlc enclosure. A low volume nitrogen purge, f_itered

through two, iO micron absolute, stalnles_ steel w_re mesh

f_iters, installed in series, shall be used to prevent en-

trance of foreign material into the enclosure.

Other Test Facllltles: The propellant valve inlets shall not

be directly exposed to an environmental atmosphere which does

not meet the requirements of a Class IV area as spec_fled

in Rocketdyne Plant EnKine_rlng Eanual PEM 25.01G, It shall

be a requirement that a ten (I0) micron absolute wlremesh stalnles:

steel f_iter be installed on the propellant valve inlets in a ,

Class IV area. The entire test setup shall'be aBs_mbl_ and
disassembled in a Class l_area. " ..

_...A_a_u_Y<-,'o,C_/2/,4

FORM 608-B-III NEW 6-63

_v_o___ ,,__,,_od/__
(..--f ,..,/ ,---/-----

FOR _lcDOhINELL:
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COMPONENT NAME

TEST NO

3.8
(cont'd)

3.9

DESIGN APPROVAL TEST" OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

THRUST CHA_.,_ERASSE,'.BLY

208130.-/,01

Cleaning of Test Setup Hardware:

cMAC
PART NGt NAA

52-52700-217

208130-61

SHEET 9 0F26_

The ten micron absolute stainless steel vlre mesh filters shall

be cleaned per Rocketdyne Specification RA0610-O09 and stored in

polyethylene bags until ready for use. Millipore filter housings
shall be cleaned per Rocketdyne Specification RA0610-OOS prior to
installat_on of the new Millipore filter elements into the

housings. The Milllpore filter assemblies shallbe stored in

polyethylene bags until ready for use. The lines which are to be
used between the test setup filters and the TCA shall be cleaned

per Rocketdyne Specification RA0610-OO2 each time the filters are

installed into test setup. Test setup hardware, which Is too
large for polyethylene bags, shall be protected by appropriate
closures, which have also been cleaned so as not to lower the level
of cleanliness of the hardware.

Data

Data shall be recorded directly on the applicable data sheets

inserted after each test of this specification. All raw data

shall be identified relative to the test to which it pertains.

That raw data specifically requested byMAC Engineering shall

be further identified relative to parameter measured, calibration
factors, etc. and ship[ted to ¥_C, St. Louis. Reduced data shall

include graphical presentations and time histories of all pertinent
performance parameters.

¢

Discussion of Data .--_"
s

In the final report all pertinent data obtained Inthe DAT series

shall be analyzed and discussed. Any significant trends leading
to pertinent conclusions or recommendation for further testing
shaLl be covered,

_-ieCZeOm': oate I ff L I f_._ ,._

FORMbOO-B-}_| NEW6-63.

REVISION " " " DATED ,_b
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME

TEST NO.

THI_JST CHA,V/_ERASHE,'_LY

"208130-/_01

,"MAC 52-52700-217

PART NO.tNAA 2081.30-61

SHEET 10 OF_=._.7

3.9
(cont|d)

3.10

3.11

Acceptance Test Data

Acceptance test d_ta shall be retained and be included as part
of the final report for this component.

Component Test _;o_iflcstion

The propellant valve inlets of each TCA shall be modified
following Pre-Test Inspection by the a4ditlon of an inlet
tube adapter. Attachment of the adapter shall be by brazing
in accordance _ith RA0607-009. Failure at the inlet adapter

or the braze joint durlng svbsequent testing shall not
constitute a failure of the TCA.

Samplln_ and Ana__lyslsof Propellants

Samples of propellants shall be obtained for analysis whenever
propellant_ are introduced into the test facility tanks and
at least oncedaily, during the time that DAT hot fire tests

are conducted, for the purpose of specific gravity determina-
tion. .....

Samples of propellants shall be obtained for analysis whenever

propellants are introduced into the test facility tanks and
at least once weekly, during the time that DAT hot fire tests

are conducted, for the purpose of propellant composition
determination.

The data of the most recent analysis shall berecorded for
each hot fire test. However, in the event that propellant
tanks are filled between PAT hot flre test subsequent hot

fire testing s _mll be delayed pending the results of the

analysls of the new propellant. _..%J').

! PREPARED BY: DATE I ,_P_OVF..D FOa tIJ_,A: DA'[E

I T.O. I n .. ,.. .3

JCHECKE0BY: CArE IJ I,'/)'_ (4 _a. _,i_,b "11.. .,_-._ ,,/.,_ _

FORH 6oS-g-h! NEW 6-63 ..
2)1
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DESIGN APPROVAL TEST OF COMPONENTS

D

D

_L

COMPONENT NAME

TEST NO.

FOR THE REENTRY CONTROL SYSTEM

TP_UST CHtu_ER ASSEMBLY •

208130-_O1

rMAC 52-52700-,217

PART NO.INAA ,2081_0...61

SHEET_.llOF2./zL

3.12 Abbreviations

3.13

A_s

AC
b

CpS
DAT

DC
F

Freq .
."

Hr. -
L -

NCM -

Prop -
psia -.

psig -
RCS

RMS

SCC
SCD

Sec

TCA
U

_ -

Absolute

Alternating Current
Bracket

Cycles per Second
.Design Approval Test
Direct Current

•Fahrenheit

Frequency

Acceleration of Gravity
Gaseous Nitrogen
Helium
Hour

Lower

McDonnell Aircraft Corporation
Minimum

Nominal

Propellant

Pounds.per Square Inch Absolute

Pounds per Square Inch Gauge

Re-Entry Control System
Root - Mean - Square
Standard Cubic Centimeters

Specification Control Drawing
Seconds
Thrust Chamber Assembly

Upper
• Volts or Valve

_ximum Thrust

Post Test Hardware Disposition

Upon successful completion of all Design Approval Test, the
components shall be cleaned as required for shipment, packaged

in accordance with RA0616-O07, and shipped directly to MAC, St.
Louis. This shall not include components which fail during DAT

_,IP£,_EP,_bF.OBY: _I_F. /._:.'Y;C,D FC;_P',_.%:.. OA'{E] FORMcOOC4NELL:

FOR__8-B-_ NEW6-63

REVISION B_at_d_.,_
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

rMAC 52-527OO-217
COMPONENT NAME TI_UST CHAY3ER ASSEMBLY PART NO,tNAA 208130--61

TEST NO. 208130-401 SHEET12 OF.._
, J, ,, ,,,

3._ I'" components showing unusual failure modes shall be.made available
(cont dJ to MAC following Rocketdyne failure analysis.

3_4 Definitions

*Duration - Total time from "first indication" in starting sequence
to 2%-of-maximum thrust point in the shutdown sequence.

Impulse, Mean Specific - Total impulse divided by total weight of
propellants consumed.

Impulse, Specific - The thrust In pounds divided by the propellant
consumption rate in pounds per second.

Impulse, Total - Area under the thrust-tlme curve.

*Pulse -A pulse includes all events from the "on signal" to

2-percent-of-maximum thrust point in the shutdown sequence.

uSignal, ON - The signal to open the propellant valves. Thls is
the start of the starting sequence.

"Signal, OFF - The signal to close the propellant valves. This is
the start of the shutdown sequence.

"Signal Width - Time from "on signal" to "off signal'. .-., -

*T!__epShutdown- Time from "off signal" to 2 -percent-of maximum

thrust point in the shutdown sequence.
i

*Time, Effective Firing - Time from 9G-percent-of-maximum thrust

point in the start sequence to the 90-percent-of-_mxlmum thrust
point in the shutdown sequence.

Lockup Pressure- Pressure immediatelyupstream of th
l valve prior to TCA operation, e propellant

.... ...... ._._:_._ _ ,_. ...... : _?_-__a.L_,i_ -- _ _EPAF_O B¥: DATE / _OVEO F_._ ICAA: O E
I • /

_XIT.G. Kntfftn _1a46_ I . ,,___ .

' " - -.,,

P,SVZS_oNB_.-_..._t_a _ _"_J:/
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DESIGN APPROVAL TEST OF COMPONENTS

@

0

0
FOR TIE REENTRY CONTROL SYSTEM

COMPONENT NAME

TEST NO.

TP_UST CHA_ER ASSE_V_LY

208130-401

,'MAC
PART Na t NAA 2081)0-61

SHEE___.LIoF267

14
cont'd)

Soakout Period - Time required for slowest TCA skin

%emperature to stabilize and drop. 5°F to verify that

peak temperature has been reached.
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COMPONENT NAME

TEST NO.

Reference:

4.0

4.1

DESIGN APPROVAL TEST OF COMPONENTS

FOR TIE REENTRY CONTROL SYSTEM

_u_.c_ CHAMBER ASSEMBLY

208130-_01

rMAC. 52-527OO-217

PART NO tNAA 2Q,9130-61

SHEE

MAC SCD 52"52700, Revision G, Figure IO

Test Pro_ra_

ThreoThrust Chamber Assemblies (P/N 208130-61), having passed

the acceptance tests of RAO220-350, shall be Subjected to

Design Approval Tests in accordancewith the requirements

herein specified. For purposes of identification during the

DAT program, thethree TCA's shall be designated "one m through

"Three% respectively.

Test Sequence

The followingparagraphs list e_ch TCA, the appllcable

environmental and service life tests for that TCA and the

operational tests and procedures which will be used to

demonstrate SCD compliance. The tests for each TCA sbmll

be performed in the order listed.

NOTE: Unit _. 4 of the original DAT program , which completed

Salt Spray , shall be re-identified as Unit t_. 3 in the

revised DAT program. The next test sequence for Unit No.3

shall be Humidity.

REVISION B Dated "" _......

i 2_1
R-15019-2 " ....
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DESIGN APPROVAL TEST OF CO.',;PONENTS

iI

0

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME'

TEST NO.

THRUST CHAffER ASSEI,BLY

208130-401

rMAC
PART NG_ NAA

_2-_2700-217
2081_0-.61

SHEETI4--OF..2.E7

0

g

G4.1.1 Thrust Chamber Assembly Number One

Pre-Test Inspection

Weight Determlnatlom

Para.

Vibrat_oa 7.1.2

Propellant Valve Proof Pressure & Leakage 6.1

Thrust. Chamber Proof Pressure & Leakage 6.2
Propellant Valve Electrical Resistance 6.3
Propellant Valve D_electrlc Strength 6.4

Propellant Vslve Functional 6.5

Shock 7.1.3

Propellant Valve Proof Pressure & Leakage 6.1

Thrust C_mmber Proof Pressure and Leakage 6.2
Propellant Velve Electrical Resistance 6.3

Propellant Valve Dielectric Strength 6.4

Propellant Valve Functional 6.5

DAT Duty Cycle To Failure

Explosive Atmosphere (Prop valves only) 7.1.5
Propellant Valve Proof Pressure and Leakage 6.1

Propellant Valve Electrical Resistance 6.3
Propellant Valve Dielectric Strength 6.4

Propellant Velve Functional 6.5

I T.G. Knlffln 7- 7- 6 41 _ --

FORH EK:)8..B-}IINEW 6-63
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DESIGN APPROVAL TEST OF COMPONENTS

FOR TIlE REEI'KRY CONTROL SYSTEM

COMPONENT NAME

TEST NO.

4.1.1

(contid)

THRUST CHA_ER ASSEMBLY

208130-401

rMAC
, PART N(I(

L NAA

Para.

52-52700-217

208130-61

SHEET 15' OF2GT

Page SCD
Reference

Fuel and Oxidizer Reslstance(Prop valves only) 7.1.6 .

Propellant Valve Electrical Resistance 6.3

Propellant Valve Functional 6.5

Propellant Valve Dielectric Strength 6.4

Propellant Valve Proof Pressure & Leakage 6.1

Prope.llant Valve Load Analysis 6.9

6.2.3.18

6.2.3.2

6.3.1.3.1

6.2.3.3

6.2.3.1

6.2.3.26

Q

Propellant Valve Continuous Duty(Valves only) 7.i.7

Propellant Valve Proof Pressure & Leakage 6.1

• Propellant Valve Electrical Resistance 6.3

Propellant Valve Dielectric Strength 6.4

Propellant ValveFunctional 6.5

Disassembly and Inspectlom 7.1.8

6.3.1.3.2.2

6.2.3.1

6.2.3.2

6.2.3.3

6.3.1.3.1

6.2.3.20.1

PREPARED BY: D_fE [_'P;;OV'CD F(_ t'J_: OAT F

T.G. Knlffln 7-7-64

h
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DESIGN APPROVAL TEST CX'=" COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMP'O,NENT NAME

TEST NO.

THRUST CF/J_ER ASSEMBLY

208130-401

rMAC

PART NO,t NAA

52-52700-217

208130-61

SHEET16 OF 267

4.1.2 Thrust CP_ber Ascembly Number Two

Para •

PreTest Inspection 7.2.1

Weight Determlnatlon 6.6

Temperature Shock 7.2.2

Propellant Valve Proof Pressure & Leakage6.1

Thrust Chamber Proof Pressur_ & Leakage 6.2

Propellant Valve Electrical Resistance 6.3

Propellant Valve Dielectric Strength 6.4

Propellant Valve Functional 6.5 '"

PAT Duty Cycle to I00 Seconds 7.2.3

Burst Pressure

Weight Determination

Page

Disassembly and Inspectlom

SCD

Reference

6.2.2.1

6.3.1.4.1

6.2.3.7

6.2.3.1

6.2.3.1

6.2.3.2

6.2.3.3

6.3.1.3.1

6.3.1.3.2.:

7.2.4 6.3.1.3.2.2

6.6 6.3.1.4.1

7.2.5 6.2.3.20.1

P_-150i9-2

B
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DESIGN APPROVAL TEST OF COMPONF.J'ffS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME

TEST NO.

THRUST CHAYBER ASSDBLT
PART

208130-401

52-52700-217
208130-61

SHEET 170F 267

4.1.4 Thrust Chamber A_sembly Number Three

Para. Page SCD
Reference

i

t
t

Z

Pre-Test Inspection
Weight Determiaatlom

Salt Spray

Propellant Valve Proof Pressure & Leakage
Propellant Valve Electrical Resistance

Propellant Valve Dielectric Strength
Propellant Valve Functional

Humidity
Propellant Valve Electrical Resistance

Propellant Valve Dielectric Strength
Propellant Valve Functiema!

DAT Duty Cycle "to 136 Secenda

Weight Determlnatlea
.

Propellant Valve Service Life

Propellant Valve Proof Pressure and Leakage
Propellant Valve Electrical Reslstance

Propellant Valve Dielectric Strength

Propellant Valve Functional

Disassembly and Inspectloa

'i

7.3.2
6.1

6.3
6.4
6.5

7.3.3

6.3
6.4

6.5

7.3.5
6.1

6.3

6.4
6.5

7.3.6

6.2.3.8

6.2.3.1
6.2.3.2

6.2.3.3
6.3.1.3.1.2

6.2.3.8

6.2.3.2
6.2.3.3
6.3.1.3.1

6.3.1.3.2.2
6.2.3.1

6.2.3.2
6.2.3.3
6.3.I.3,1

6.2.3.20_

(

iT:,RF..PA_6BY:.... D._TE "-_,_-C_'_,,-D--F(D_"-_A; ' L'O"A't-'E_=_:_-f_C,a U¢OO_NN5"((i _,._'_

T.G. Kniffin 7- 7-G4 /2.,,4. .._ ._

/ J " :32"_ "-/- • "J _ I I ........ =='= -_-,

FORM 608-B-II| NEW6-63

PZVI_ G_ B Dated

1%-15019--2 i. " ...... 2_.5 :
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME

TEST NO. 208130-401

Reforence: _'AC

EqUIPY_hT AhD MATERIAL

THRUST CHAY2ER ASSEF_LY

_.0

_.i Material

5.1.1 Nitrogen Tetroxlde

tMAC

PART NO.INAA '

52-52700-217

208130-61

SCD 52-52700, Rev[slon G

(Equivalent items may be used)

5.1.2 Monomethyl Hydrazine

5.1.3 Nitrogen Gas

5.1.4 Freon TF

- MIL-P-26539A (Oxidizer)

_0.3% H2Op_rmitte_ f6r Hot-Fire
Tests only) . .
MIL-P-27404A (Fuel)

D

0

D

!1

I

!1
5.1.5 Butane

5.1.6 Helium

_.i.7 Alcohol

_.i.8 EeakTest Compound

_.I.9 Water

Special Eou_pmen_

Hot Fire Facility

- Commercial Grade

- Federal Stock Number 68

- M!L-A-6091B(Reagent grade !sopro 7

pyl alcohol, AM C_SOC standard

is considered equivalent)

-MIL-L-25567

- Dist_lled and/or De-lonlzed

(pH: 6.5 to 7.5)

A facility capable of static firing the TCA's at both ambient

condltlons and at a simulated pressure altitude of i00,000 feet

or greater.

Suitable equipment to provide and utilize hot GN 2 purge, Anh,ydrous

Isopro_IAlcohol and Freon TF fluids for decontamlnat_on, flushing

and cleaning the TCA after firing.

2_6 ,
R-15019--2
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COMPONENT NAME ..,

TEST NO.
_,.;

]L_O C E-(. E T ]I)I/_/IE
& OIVI_ION OT NOR"IrM A_..qltN,(::;AN AVIATION. II',0C

DESIGN APPROVAL TEST OF" CO,Mi:_N_JNTS

FOR THE REENTRY CONTROL SYSTEM

THRUST CHAMBER ASSF2._LY

208130-/.01

rMAC 52-52700-217

PART NO_LNAA" 208130-2ol

SHEET 19 OF267

5.2.2

The facility shall be equipped to meet the instrumentation
requirements of Table I.

The facility shall be equipped with a high natural frequency thrus%
mount for axial thrust determination during DAT Duty Cycle
operation.

T.G.Kn[ffln

FORM 608-B-h| NEW 6-63

P_VISION B

The facility shall be equipped with a TCA firing control system
consisting of a regulated EC power supply, the TCA installation

wiring as shown in the FAG SCD 52-52700, Rev. G, Figure 18 and

an automatic programmer capable of controlling the pulse sequence
and duration per Table II.

The facility shall be equipped with a propellant feed system per
Figure 6.

Vibration Testing FacilitT

The facility shall be capable of vibrating the TCA at frequencies

of 5 to 2000 cps and at the random vibration power spectral density
•per Figure 8.

The facility shall be equipped with a serve control unit for vary-

ing the vibration frequency logarithmically,

The facility shall be equipped with a Ling ASDE 80 equalization

console and a Ling powerampllfler to control the random
vibration input.

.The facility shall be equipped with a rigid Jig test fixture to

which the TCA can be rigidly attached by use of those attach

points shown in Figure 7. The test fixture shall be capable of be-
ing mounted on the vibration machine such that the TCA can be

vibrated along each of the three mutually perpendicular axes

shown in Figure 7. Provlaion shall be made for rigidly attaching
the propellant valve extended inlet tube lines to the test fixture.

Dated =

2_7
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DESIGN APPROVAL TEST OF COMPONENTS

g

D

D

COMPONENT NAME

TEST NO.

FOR TIE REENTRY CONTROL SYSTEM

THIRST CHA2_ER ASSEMBLY

208130L401

rMAC.
PART NO,t NAA.

52-52700-217

208130-61

SHEET20 OF267

The facility shall be equipped with accelerometers with an accur-

acy of i5% from 5 to 2000 Cps, and a natural frequency over 30,000 cps

The facility shall be equipped with a multichannel oscillograph

for recording the accelerometer output during the vibration sweeps.

The facility shall be equipped with a multichannel FM magnetic tape
recorder for recording the accelerometer output during the random
vibration.

The facility shall be equipped with a Ballantine True _S Meter to
measure the R_S G acceleratiom.

The facility shall be equipped with a Technical Products Company

analyzer to analyze the accelerometer output power spectral density
shape.

Temperature Chamber -=

An enclosure in which the TCA propellant valves can be" exposed
to air temperatures of -40 to 20OF. The temperature chamber shall
be capable of maintaining any specified temperature within this

range to +SF. The air temperature shall be continuously recorded.
The inter_al volt,no shall be sufficient so that all applicable

test procedures can be accomplished. Instrumentatio:_shall be

provided for continuous recording of chamber temperatures.

Explosion Testing Chamber ............

An enclosure in which the TCA propellant valves can be expose_

to a potentially exploslve atmosphere, obtained by introducing
butane in proper quantity, at simulated pressure altitudes from

sea level to 50,000 feet. The facility shall include a spark
igniter for demonstrating combustibility of the atmosphere.
An environmental temperature of 160 15F shall be required with

provision for continuous recording of the air temperature and

propellant valve temperature.

Dated

R-15o19-2
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.COMPCNENT NAME

TEST NO.

ll_l..O C K E T D¥ r'lllE

A OtWt_ION OW NOMT_ A_E_ICA_ AVIATaON. INC

DESIGN APPROVAL TEST OF' COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

THRUST CHA_ER ASSEM3LY

208130-401

t'MAC
PART NO t NAA

52-52700-217

208130-61

SHEET 21 OF 267

H_midity Chamber

poppet closed to poppet open to popoet closed,

T.G. Knlffin 7-14" _,4 I A . I

FORM608-S-_l NEW6-63.

An enclosure in which the TCA can be exposed to a relative humidity

of 95 to I00 per cent at air temperatures of 68 to 16OF. The humidity
chamber shall be capable of maintaining any specified temperature
within this range to _5F. The humidity chamber air temperature
shall be continuously recorded.

Salt Spray Chambe____._r

An enclosure capable of subjecting the TCA to a corrosive atmosphere
in accordance with the requirements of Federal TestMethod Standard

151a, Method 811.1.

Shock Testing Fac111ty i '

The fac111ty shall be capable of _mpartlng half slne wave shocks
of 15 ±1.5 g magnitude and ii +i.O millisecond duration to the TC_.

u

The facility shall be quipped with a rlgld Jig test fixture to which

the TCA can be rigidly attached by use of those attach points shovm

in Figure 7. The test fixture shall be capable of being mounted on

the shock machlne such that the TCA can be shocked along the plcs
and minus dlrectlon of each of the three mutually perpendlcular axes

shown in Figure 7. Provision shall be m de for rigidly attaching the
propellant valve inlet lines to the test fixture.

The facility shall be equipped wlth an accelerom_ter (Statham, Model

ASTCA-50-350) which shall be mounted on the rigid Jlg test fixture.

The facility shall be equipped with an oscilloscope (Tektronix, Model
535 0r564) for monitoring the accelerometer output.

Electronic Cc_ _ ,

A device which can be used to cycle the propellant valvesat cycle
rates of 1,2,3,4 and 5 cycles per second. A cycle shall consist of

The c,cler shnll
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• , IDIVISlON Oe" NOaTH AMEM_CA_'_ AVIATION. INC 0

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME

TEST NO.

5,2.8(cont'd)

5.2.9

THRUST CIL'_hR ASS_L¥

20_ 130.-t+O 1

,*MAC 52-52700- _7
PART NO, tNAA __O_I_O-6! L

SHEET2? O___T.

include a counter for counting the cycles.

Electrical Harness

A moisture proof Jumper asserhly _icorpor_tin6 at one end two

Bendix k_-8-_S p!u_c potted in accordz.nce with_O106-006.

Each lead shall be identified according to valve (oxidizer or

fuel) and p_1 (A,B,C or D). See Figure I. This _!ectrical

.harness shall be usedwhenever electrical power is supplied to

the TCA.

Standard Pneumztic and Hydraulic Equipment

Pressure Gau_es

GI, G 2 - O to 600 pslg, _I/L % accuracy, full scale

O 3 - 0 to 1000 psig, ±1% accuracy, full scale

G_ - 0 to 1000 psig, ±I//_ accuracy, full scale

GIO - 0 - 300 psi_, +_3% accuracy, propellant compatible

5.3.2 ....... Valve_

................. Vl,IV2, V 3 - 1/_" hand valve, 0 to 10OO psig

V10 , V20 , V30 - I/_" hand valve, propellant compatible,
O to 500 psig

]

i

i
1
!

i
r

I

]

!

!

]

i
l

i
5.3.3 Regulators

R I - I/_"-pressure regulatcr, 0 to 1000 psig

i_'_0 °Y: I II)_TE ! ..'}/---'}"_/.$-A' " J, _/

FORM 608-B_I_I I';EW6-6 3
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COMPONENT NAME

TEST NO.

DESIGN APPROVAL TEST OF 'COMPONENTS

FOR _ REENTRY CONTROL. SYSTEM

rMAC

PART N(_ t NAA

52-52700-217

208130-61

SHEET 2_ 0F267

Filters '

F1 _ Filter, IO m_cron absolute, stslrlcss steel wire mesh

F2 - Mllllpore filter, CAI2 440 00; Housings,}S 28720-12

Standard Electrlcs! Equlomen%

(Equivalent items may be used)

DC Power Supply - O to 36 VDC

AC Power Supply - IIO VAC nominal, 60 cps

5.L.3 Propellant Valve Test Panel - P/N 99-9020285-11

5.4.4 .........Oscilloscope - Hewlett Packard, Model 122 AR, dual trace (for

Propellant Valve• Functional)

5.4.5 Oscillograph - 2000 cps frequency response, _2% accuracy (for

................... Z,oad _nalysts)

5.4.6 ......... Switch - 40 watt minimum power rating

5.4.7 High Voltage Leak Detector - Associated Research, Model 411

Impedance Bridge - 0 %o 50 ohms, _I/10% accuracy

Voltmeter - Hewlett Packard, Model 412A, 0 to 30 VDC and 0 to

i00 VDC, ±1% full scale sccuracy



& OIVIEION OF NOR, TH A_,III_RICAN AVIATION• INC 0

COMPONENT NAME

TEST NO.

5.4.11

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

THRUST CH_..VBER _._E_!BLY

208130-_01

rMAC
PART NO.t NAA

52-527oO-.217

... ,*

o

Thormoeouple - Bare wire Junction, accuracy class D per
RA02OI-OSO

Burette - 25 ml, 0.I ml graduations

• Beaker - 400 ml

D_scellaneous Eouipmen _

Pressure Test and Water Flow Fixture (Throat Plug) - P/N T5034526

Protective Nozzle Cover - P/N RK395-38001

Camera-Pol_r01d (with oscilloscope adapter)

Adapter-Fittln_, Assy of (Propellant Valve Inlet Adapter)
PM _-io6_6

5.6.5 .........

Adapter) - P/N 99-106040
Test Fixture Assy - 25 Ib Propell, nt Valve (propellant Valve Outie

Scale _ O to 25 pounds, 0.01 pound subdivisions

Stop Watch - One second subdivisions

F_lliammeter- Weston Model 1951, O-20OD_.

5.6.9 .... Seal Assembly - 9017831

FO_ I,_¢DON N ELL:
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DESIGN APPROVAL TEST OF COMPONENTS
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FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME

NAME OF TEST

Reference :

• ._ " ,"_''W' ". _"CE.;],J_,T_Q;.A], ,'D-_IST_ A_;D P.,.O.LJUA,.S
i

_C SCD 52-52700, Revision G

-6.0 .................. Ot_rational Tests and Procedures

rmAC _2-_:'70o-217

PART NO. t NAA.Y_SI'O-J,1

TFSTNO._C_O-"SC_EET_5-OF2£LT-

This -_ection contains those procedures "_hich sl_ll he used in

•conJLmction _-[th the Emvir_i_ental and Service Life Tests to

demonstrate SCD compliance.

......... • . ...,.......... •.....

T.G, Kni_'f_/-? l'(-'dl ..-.} .,, .

__,/_ I"_,-_''__,,_/"_"-_f
FORM 60_- _L_-4qNCd b-_3

f .........

B-15019-2 _ 253



• DIVISION OF NONTM A**qlC_tCAN AVIATION. *NO

DESIGN APPROVALTEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME

NAME OF TEST
III I

.,_ Reference =

6.1

6.1.1

6.1,2

THRUST C_ER ASSEI_LT

PROPELLAhT VALVE PROOF PF$__SSURE

AND LEAKAGE

PART NO.{ INAAc 52-52'700--21'7NAA ....20_130.-61

TEST NO.__OHIEE19-& OF 267

MAC SCD 52-52700, Revision G, Paragraph 6.2.3.1

Propellant Valve Proof Pressure and Leakage

Install the TCA in a test setup as shown in Figure 2. If the

propellant valves have been removed from the TCA, they shall be

equipped with propellant valve outlet adapters. Do not attach
the leakage se._Cng llne at this time.

NOTE.. It shall be necessary to perform this te_t in a

hazardous test cell. See paragraph 3.8.

Slowly adjust the regulated helium supply pressure at the

oxidizer propellant valve inlet to 500 +__0 pslg as indicated

by the pressure gage.

6.1.3 Maintain this pressure for a period of not les_ than three

minutes.

6.1.4 De-pressurlze the oxidiser valve. •

6.1.5 Adjust the regulated helium supply pressure to 150 _I0 psig.

6_'6 Adjust the DC power supply to 26 +0.5 VDC.

6'1.7 Cycle the oxidlze_ _ valve three times and leave in the closed

pos Itloa.

6.1.8

6.1.9

Attach the leakage sensing llne and arrange the leakage testing
equipment as shown in Figure 2,

Adjust the regulated helium supply pressure to 500 +__0 pslg_/

T.G. Knlffln

I_0" " _ c'_.L_""__.L? ._-_L<_._1 "

REVISION ,..- ,*.Dated

25_ •

DATE

I_-150i9-2
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A DOVISlON OF NO_TM A_CI_ICA_,m AVUATION. INC

DESIGN APPROVAL TEST-OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENTNAME

NAME OF TEST

6.1.10

6.1.11

6.1.12

THRUST C}L_ER ASS_._LY

PROPELLANT VALVE PROOF PRESSURE
AND IZARAGE

PART NO _ MAC 52-52700-217
t NAA 208130-61

-401
TEST NO.,208130 SHEET_OF_._..II_.

At first indication of leakage, wait at least two minutes to

insure a steady leakage rate and then measure the leakage over
a period of at least £1ve minutes with a stopwatch. If no
leakage is apparent after five minutes or if the measured

leakage is less than 0.5 ml, record the leakage rate as "less

than 0.I scc He/MJN". The maximum allowable leakage is 2.22
SCC He/MIN.

De-pressurlze the oxidizer _t valve. Disconnect the helium

supply line, the L_ power supply and the leakage sensing
line. Cap the propellant valve inlet port and electrical
receptacle.

Failure to pass the above tests shall constitute a failure

of the Oxidizer; valve. See paragraph 2.6.1.

Repeat the above procedure on the fuel propellant valve.

Remove the TCA from the test setup. Replace all protective
ooverse

PttEPARED BY: . DATE | _P'?,ROVED FOR tOUt: DATE

T.G. Knlffin "|l_"&_ i .,._S_,_1 /
C_CFh"._ bY: _. DATE

_r%11 Wk./"l.,t--'l'¢ iIt. I'l l.l--%.rql _

_ __0 __ io_

_--15019-2

i

t 255



A nlVl61014g O r I_,_ORTI_I AMC_ICAI'_ AVIATIO f_l l_'_oC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

TI_UST CHAD?_ER ASS_.'.BLY PART NO_ MAC 52-52700-217COMPONENT NAME
TI_UST C._L_Y,BER PROOF pR_F_£SURE [ NAA 208130-_I

2081 _ AOl
NAME OF TEST_ A:_ LEAKAGE TEST NO. _ue'±_t_SHEET_2._OFZ647£.

Reference: N£C SOD 52-52700 Revision G, paragraph 6.2.3.1

Thrust Chamber Proof Pressure _nd Leakage

Install the TCA in a test setup as shown in Figure 3.

NOTE: It shall be necessary to perform thls test in a

hazardous test• cell. See paragraph 3.8.

Close V1.

Apply leak test compound to all welds on the TCA and to the

transition Joint between the stainless steel shell and the

ablative material on the TCA nozzle exterior.

Energize the fuel propellant v.lve with 12÷_2 VDC

Slowly increase the regulated GN2 supply pressu/eA_o 392÷10

psig. N$1ntain this pressure for a period of 3_6 _) minu_es.

Evidence of leakage in the areas specified in paragraph 6.2.3
shall constitute a failure of the TCA.

Reduce the regulated ON2 pressure to zero and de-energize the
fuel valve.

Repeat paragraphs 6.2.3 through 6.2.6.

•Failure to pass the above test shall constitute a failure of

the TCA.

Wash resldusi leak test compound from the TCA with water end
'i

blow dry with GN2.

Remove the TCA from the test setup and re-lnstall all protective
clo_es.

FGRMcDONNELL:

256 R-15019-2
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DESSGN APPROVAL TEST OF CO,_,_PONENT.S

FOR THE REENTRY CONTROL SYSTEM

COMPOI_NT NAMF

NAME OF TEST
I

Reference)

6.3

6.3.1

6.3.4

6.3.5

THRUST CHAJ_BERASSEmbLY

PROPELLANT VALVE ELECTRICAL
RESISTANCE

t MAC 52-52700-217

PART NO-t NAA__130...61

TEST NO. 208130 SHEET 29 OF26___

NAC SCD 52-52700 Revision G, paragraph 6.2.3.2

_pellant Valve El_ctr_cal Peslstan_____

Install the electrical harness on the propellant valves.

Provide an environmental temperature of 70 il0 F.

Adjust the impedance bridge to measure realstance.

Measure and record the resistance between leads A and B of
the oxidizer valve, The acceptable resistance is as shown
on Figure 15

Y_sure and record the resistance betveen leads C and D of
the oxidizer valve. The maximum, acceptable resistance is
1.0 ohm.

Failure to pass the above test shll constitute a failure of

the propellant valve. See paragraph 3.6.

Repeat paragmphs 6..9.3and 6.3.4 on the fuel valve.

Remove the electrical harness from the Propellant valves and

reinstall the protective covers on the propellant valve
electrical connectors,

i_F.PAREDBY: DATE
T.G. Kniffin _"t_(4

FORM ( '3

REVISION B

. I

APPROVEDFORNAA: DATE

f.,, _f. f
l

D_ed

11,.-15019--2
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COMPONENT NAME

I NAME OF TEST
II I

L

Re far ence:

_6.4

6.4.1

6.4.2

6.4.3

6.4.4

6.4.5

6.4.6

6.4.7

6.4.8

6.4.9

][tO C _';._ E T I-)¥ _ E
iA olvl_,o_ o _" NO'_T_,* A_ CAN AV|ATVOh' OI'.IC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

THRUST CH_F'BER A&qF_LY PART NO [MAC 52-52700-217
PROPEL_NT V4LVE DIELECTRIC LNAA 208130-61

• 401 30 2
,STR_:GTH TEST NO .20_"I_30_HEET--'- OF2-6__ I

t,L , ...... .-- f , . , ..

PAC SCD 52-52700 Revision G, paragraph 6.2.3.3

Propellent Valve D1eleetrlc Strength

Install the electrical harness on the propellent valves.

Attach ground leads to each of the propellant valve electrical

connector bodies by means of alligator clips.

Adjust the 60 cps AC voltage output of the leakage tester to

zero..

Set the capacity compensation selector switch on the lesksce
tester to "NONE".

Connect one of the leakag& tester leads to lead A of the oxid-

izer valve and the other lead to the oxidizer valve ground lead.

Depress power switch on the leakage tester, end adjust the

voltage control until 50C_OVP_ is indicated on the voltmeter.

If the leakage tester ammeter reads off-scale, reduce the volt-

age until approximately 800 microemps is indicated on the ammet-
ere

Rotate the cap_city compensation selector switch until a min-

imum current flow is indicated on the ammeter.

Adjust the voltage control until _00 ÷I0 VRF3 is Indlc_ted On
" -0

the voltmeter.

Observe the ammeter for a period of one minute. Yzximu_

allowable current leakage is 500 mlcro-amps. S

Release the leakage tester power switch and disconnect the

leakage tester leads.

A "_RO_/-EO R."_ I_:

j T.,.K_r_In/ _,_ I ,.

, " L/I •
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COMPONENT NAME

NAME OF TEST

6.4.12

6.4.13

6.£.1Z

6.£.17

6.£.18

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

7}{FUST CH;MBER ASSD:PLY

PRCPELI_.:;T VALVE DIELECTRIC

,,_TR_;OTH

• _ rMAC 52-_2700-217

PART No.,[ NA 2C_.130-61A. ,/

401
TEST NO. 2C_I_O_HEET _l OF 2-_

Repeat paragraphs 6.4.2 _nd 6.4.3.

Connect one of the leakage tester leads to le_d C of the

oxidizer valve and the other lead to the oxidizer valve Froun_
lead,

Repeat paragraphs 6.4.5 through 6.4.9.

Repeat p_ragr_phs 6.4.2 and 6.4.3.

Connect one of the leekege tester leeds to lead A of the

oxidizer valve and the other to lead C of the oxidizer valve.

Repeat peregraphs 6.4.5 tKrough 6.£.9.

Failure to _ss the above test shall constitute a failure of

the /oxidizer valve. See paragraph 3.6.

Repeat pers._raphs6.4.2 through 6.4.16 on the fuel valve.

Remove the el_ctricsl harness and the ground,leads from the

propellent valves and replace the propellent valve protective
covers,

• 4" _I

_! .......... " _ _________l

^_-_ CIIECKEOb_f: DATE d

!FORM"//,-60__EW" 6LI63 | _-

Revision B Dated i 259

R-15019-2 .....



DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

• ,..,,,r:.:(:_:33:::.:--_LvCOMPONF_NT NAME. ?E _.U3T "= ......

NAME OF TEST Pnv. =,LL,,.,, ?.-.L/.', F',..,,,IO._^L
i ill

MAC 52 52700-_!7P_qT NO.
[ NAA ,_ _c,-

TEST NO. 2C,!]_CSH T2_9_.OF2__

References MAC SCD 52-52700, Revision G, paragraph 6.5.I.5.i

6.5.2

6.5.}

g.5.4

Prozellant Valve Functional

Install the TCA in a test setup as shown in Figure 4. Pro-

vide a temperature environment of 70 +_5 F until temperature
stabilization is obtained. Stabilization is defined as a

temperature variation of not more than +_) F for a 30 minute

time period. Connect the current trace lead to the. oxidizer

valve. Do not connect the voltage trace lead.

Adjust the pressure regulator to obtain 300 _+I0 psig on the

pressure gage.

Adjust the DC power supply so that 26 +_0.5 VDC is read on the
voltmeter. - "

.-.-.

Close the mercury switch and record the oscilloscope current

trace with the Polaroid camera. A sample current trace is

shown in Figure 5. The maximum valve opening response time

is 0.0065 seconds from electrical signal to poppet open.

See Figure 5 for typical valve opening r_sponse characteristics

Open the mercury switch.

Reduce the ON 2 dupply pressure to zero.

Disconnect the current trace lead and connect the voltage _
trace lead.

Close the mercury switch to verify that the oxidizer valve has

opened. Then open the •mercury switch and record the oscillo-

scope voltage trace with the Polaroid camera. A sample voltage

A

!

I

I
{

J

i

1

trace is shown in Figure 5- The maximum valve closing response I I
time is 0.0035 seconds from electrical signal to poppet closed. A

[IC  J.-x ....
FOre4 '3 i

REVISION .?)r. /&_"_''y ,: :r_.'. "..,/. DATZD _ __ ............ ";

_60 _ _/ -/ / _-I50_9-2

J
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME.

NAME OF TEST

6.5.8

6.5.9

6,5.10

6.5.11

6.5.12

6.5.13

TV_UST CHA/,EER ASSE_._LY

PROFELLAhT VALVE FUNCTIONAL

i i

Adjust the GN2 supply pressure to 300 _+10 psig.

Adjust the DC power supply voltage to zero.

Close the mercury switch.

Increase the DC power supply voltage until the oxidizer

valve opens as indicated by a pressure drop. The maximum

acceptable pull in voltage is 16 V_ as indicated on the

output voltmeter.

Reduce the C_2 supply pressure to zero.

Reduce the DC power supply voltage until the propellant valve

closes. Note deflection on milllammeter which indicates valve

closing. Record valve closing voltage. The minimum acceptable

drop out voltage is 1.0 volts.

Open the mercury switch. 1:. • :

Failure to pass the above test shall constitute a failure of

the pxidlzer = valve. See paragraph 3.6.

6.5.16

Valvee

6.5.17 Remove electrical leads and the ON 2 supply,

Repeat paragraphs 6.5.1 through 6.5,15 on the fuel propellant

Replace all protective closures.

Dated

Dated

FOR l=c DOi'-_¢ELL:

261 ....



A O_VHStC.._ C_r _O_TH AM_ _'°_:_'_ AVJATtON. INC
i"

DESIGI_ /--.PPR,OVAL ;:-LSTOF COMPONENTS

FOR THE REENT:_:_" CONTROL SYSTEM

COMPONENT NAME

NAME OF TEST

Reference:

6.6

6.6.1

THRUST C}_._U-ZRASSE_: LY

WEIGHT DET_....... NATIO.;

N rMAC 52-_27oo-n7
_aT O.t NAA 2o_._3o..6z

1 ' z,uJ.TEST NO. 208130-'SHEET3-4- OF:

MAC SCD 52-527r50, Revislon G, Paragraph 6.3.1./+.1

Weight Determ_nat!oa

Weigh the TCA to the n_ rest one-hundredth (O,Ol) pound

in accordance with RA02"/._-2,c_) and record.

¢oBY:' oA'rEI

F_c_o _: O,_TE_,1

"_8-o-8q_-, NL_ 6-6 3

262 I
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COMPONENTNAME

NAk_£OF TEST

THRUST CH_.:Z_FRASSE'.gLY

THRUST CHtC_ER ._.SSEI3Ly
FIRI._:GPP/)CZDU_E

DESIGN APPROVAL TEST OF COMPONENTS
"FOR THE REKNTRY CONTROL SYSTEM

PART NO.{ _C 52-527CX_-217NAA 208130-61

No2o813o- QET _oF  _

References _C SCD 52-52700 Revision Gp paragraph 6.3.1.3.2.2

6.7 Thrust Cham:oer Assembly Firing Procedures

6.7.1 Install the TCA in a thrust mount located in a hot fire test

installation equipped with instrumentation per Table X.

Pressure check all connections using GN2 at 50 ilO psig, seal
assembly 9017831, and leak test compound.

6.7.1.1

6.7.1.2

For cape cycle firings, the firing duration shall be controlled

automatically. The required propellant feed system is shown

schematically in Figure 6 .

For _AT duty cycle firings the firing control shall be automatic.

The pulse sequence and du_ation shall be according to the

schedule of Table II. The required propellant feed system is

shown schematically in Figure 6 ,

Open facility propellant valves. ..

Pressurize facility propellant tanksto approximate run pressures.

6.7.4

6.7.6

Open the oxidizer bleed valve to bleed entrained gas from the
oxidizer feed system. Continue bleeding until entrained gas

is eliminated as evidenced by a steady oxidizer flo_meter signal.

Close oxldizer bleed valve.

Repeat paragraphs 6.7.4and 6.7.5 on the fuel feed system.

__ By: o_
T.G. Enlffln _" IZ-( _

_-_5:_4_ _-w 6-6.i

i REVISION ____-_Dated
R,--15o19-2

&

" i "'" .......
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'OIVt, St, O11',_ OV NO_Vt.-_, ll, 11_4_:m_CAl_l J, vlA_rt,O_'_, IN c

DESIGN APPROVAL TEST OF COMPONENTS

D

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHA,_E,_ ASSD_LY

T_.UST CHA_ER ASSE_LY

FIRING PROCEDURE

• . •

MAC., 52-52700-217f
PART

NO"[ NAA., 208130-61
• -_ol

TEST NO.,208130 SHEET 36 OF26__.7._.7

,., ...

Activate altitude c.hamber to achieve and maintain a simulated

pressure altitude of i00,000 feet or greater. If the firing is

to be cape cycle the pressure altitude shall be local ground level.

6.7.8

6.7.9

6.7.II

I

}_ke final propellant tank pressure adjustments to obtain the

required TCA inlet pressures during steady state operation as
follows:

Oxidizer Inlet Pressure 287 ±i0 psia

Fuel Inlet Pressure 291 ±i0 psla

Turn on _ustrumentatlon. The parameters tabulated in Table I

shall be monitored and recorded during the hot fire test.

Fire TCA as required to accomplish test objectives.

lm=edlately follo_ing termination of firing reduce pressure

altitude to local ground level conditions. Close the facility

propellant valves and adjust GN 2 purge pressurant to 120 _i0 psig.

NOTE: (I) Fmintain altitude following the complet_onof theDAT

Duty Cycle to minimum duration. Record temperature data

during the soak out period of 20 ±5 minutes. After soak

out tcmperature is reached complete the Hot FireBurst

Pressure Test procedure of paragwaph 7.2.4. TCA _ou_
temperature must not exceed 650 _F.after MDC soaKou .

(2) Maintain altitude following the completion of the DAT

Duty Cycle to Guaranteed Life. Record temperature data

durin_ the soak out period of 20 ±5 mlnutes. No failure

criteria shall be attached to the soakout temperature .

after the MDC to guaranteed llfe. /
C
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CH_3ER ASSEmbLY

THRUST CHAI_ ASSD3LY

FIRING PP.OCEDURE

PART NO.[ MAC 52-52700-217
L NAA, 208130-61

-&OA
TEST NO. 208130 SHEET 37 OF 267

6.7.1.2

6.7.15

6.7.16

6.7.17

6.7.IS

Open the propellant bleed valves and purge with GN 2 for a period
of 30 seconds (minimum).

Close the propellant bleed valves.

Cycle the TCA oxidizer and fuel valves three times simultaneously
and leave in the open position.

Continue to purge for tvo minutes.

Close the TCA oxidizer and fuel valves.

Secure the test facility.

Remove the TCA from the Hot Fire Test installation.

. "'..

FOR McDONNELL:APPROVED FOR NAA: DATE

•

G/,_J, _-r:, ,* Dated

R-15019-2

/
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME

NAME OF TEST,

TH_JST CHAF_ER ASSEMBLY

DECONr AFJIL_TION PRO_DURE

52-52700-217r MAC
PART NO. NAA. _u_,i._O-Ol'%

-4oA _
TEST NO._I_SHEET__OF 267

6.8 Decontamination Procedure

A_6.8.1 The TCA shall be decontaminated as follows, using a hot GN 2
purge and anhydrous isopropl alcohol, reagent grade, ACS,

| for the fuel side flush and freon TF for the oxidizer side

/ _" _eb:%h;:cGi]H2t_Tge _' _ acc°mplished at the h°t fiz_

| 6.8.2 Attach 10 VI_ (nominal)"electrical power suppl E leads to the

I oxidizer valve electrical connectors.

|6.8.3 Connect GN2 purge line to the oxidizer valve inlet. See I

paragraph 3.8. .

| 6.8.4 Open the GN 2 supply valve a_ purge the oxidizer side for ten

I minutes using 12 +2 VDC to open the oxidizer valve. .

] NOTE! The ON 2 pressure and temperature, at the valve inlet,

shall be 120 +20 psig and 160 +_20OF, respectively.

• ] 6.8.5 Open the GN 2 supply valve and purge the oxidizer side as

I " follows for ten (i0) cycles.

| .(a) 5 _I seconds on-tlme • • " .

I (b) 5 il seconds off-tlme" • . . "

NOTEI The GN 2 pressure and temperature, will be same as para-

q °.'-,.
] 6.8.6 Close the Gh 2 supply valve and vent the ON2 downstream of the

/ _u__,_. . _
#t /

_D FOR NAA: OAT_dliliil_il__'l A ,_--ED F0R ¢M f._NNELL: _ _ '

Fc:._,.,,C_Lt-B-_4 _-6Z-6_-] " --=
I

o66 _- i" _/ 7 ' rt,-15o19.-2

I
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COMPONENT NAME

NAME OF TEST

6.8.7

6.8.8

6.8.9

6.8,10

6.8.11

6.8.12

6.8.13

6.8.14

6.8.15

6.8.16

6.8.17

6.8.18

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

TH_OST _AN_3ER ASSE_LY

DECONTAMINATION PROCF/)URE

f MAC 52-52700-217
PART NO. NAA. 208130-61%,

TESTNO 20 Z30  __t9OF 26__!

Disconnect the supply line from the oxidizer valve.

Cap the valve adapter and disconnect the electrical connector.

Repeat paragraph 6.8.1 through 6.8.8 on the fuel valve.

Install the TCA in the decontamination facility.

Attach the facility alcohol supply llne to the TCA fuel valve,

Cap theTCA Oxidizer inlet llne.

Install the electrical harness on the propellant valves and
connect the Harness to the DC power supply.

Energize the TCA fuel valve to the open position with l2 _2 VDC.

Flow alcohol through the TCA for 2 _ minutes. The alcohol

shall be flowed at a TCA inlet pressure of 35 to 50 pstg,

Flow alcohol through the TCA as follows for _en (I0) cyclesp

using 26 _IVDC at a TCA inlet pressure of 35 to 50 peig.

(a) 5 _I seconds on-tlme
(b) 5 +i seconds off-tlme

m

De-energlze the TCA fuel valve to closed position and vent the

alcohol supply system.

P_move the facility alcohol line and atbach the GN2 supply line
to the TCA fuel valve.

Energize the TCA fuel valve to the opefi position with 12 _2 VDC.

Q

'k

\

II ,,
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DESIGN APPROVAL TEST • OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CIi_IBLR ASSI_T.T

DECONTAMINATION PROCEDURE

,,,, ....

N rMAC 52-52700-217
o

'O " /

TEST NO zOSt_O._HEET 4D OF 267

Purge the TCA with GN2 at pressure of 120 +10 psig for 3 minutes.

Cycle valve ten (I0) tlmes with GN2 at a pressure of 120 +_10
pslg as follows using 26 +I VDC.

(a) 5 +i seconds on-tlme

(b) 5 _i seconds off-tlme

6.8.22 De-energize the TCA fuel Valve to the closed posi_on.

6.8.23 Disconnect GN2 llne from TCA fuel valve and cap the fuel valve
inlet,

6.8.24 Remove cap from TCA oxidizer valve inlet.

6.8.25 Attach Freon TF supply line to TCA oxidizer valve inlet.

Energize TCA oxldlzervalve to open position with 12 _2VDC.

Flow Frem TF through the TCA for 2 _ minutes. The Freon shall

be flowed at a TCA inlet pressure of 35 to 50 psig.

6.8.28 Flow Freon TF through the TCA as follows for ten (i0) cycles,

using 26 il VDC at a TCA inlet pressure of 35 to 50 psig,

(a) 5 +lseconds on-time

(b) 5 E1 seconds off-tlme

De-enorgize TCA oxidizer valve to'closed position and vent the

Freon supply system.

6.8.30 Disconnect Freon Supply line and attach GN2 s.upply to TCA
oxidizer inlet,

C

i

|
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A Otvn¢_'00_ Or f'_O_T_ A=.qIE_II,CA_ AVfAVa¢._ 0_C.

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME

NAME OF TEST
L . .-_ .......

THRUST CP3J_ER ASSEI_BL$

DECO_A_4INATION PROCEDURE

PART j" MAC 52-52700-21"/

TEST _ _;_.-3_

.i

Energize the TCA oxidizer valve to open position with 12 ±2 VDC.

Purge the TCA with GN2 at a pressure of 120 ±I0 pslg for 3
minutes.

6.8.33

6.8.34

6.8.35

6.8. 

6.8.41

Cycle valve ten (i0) times with GN2 at a pressure of 120 +i0

psig as follows using 26 4.1VDC.

(a) 5 ±i seconds on-t4me
(b) 5 ÷i secoz_s off-time

m

De-energize the.TCA cxidizer valve to closed position.

Remove the ON2 supply line from the TCA oxidizer valve and cap .-
the oxidizer valve inlet.

Connect iO VDC (nominal) power supply to the TCA fuel valve so
tb_t the propellantvalves may be energized simultaneously.

Uncap both TCA propellant inlets and place TCA In a vacuum oven.

Attach temperature sensing elements to one propellant valve and

the injector upper face.

Heat the TCA to indicated temperature Of 150 4-10 F.

Energize both TCA propellant valves and actlvate the vacuum

equlpment so that the TCA is subjectedto an internal pressure

of one (I) psia or less for a period of not less than fifteen

(15) minutes. The TCA valve and injector temperature shall be

maintained at 150 +.iOF during the specified time period.
I

P%_move electrlc_l leads _ _t_ _ pro_ti_c_ve_.4 " " _ _/_

Ah_OVEO_ N_: D,_TF"-__' PREPARED BY: DATE

,_. cole, ..
"CHE.#C'tJr._,ObY: DATE

R-15019-2
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A O0VI$1ON O Ir NOIqTH AkII[#tCAN AVl4TION ING

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

C',,& ..;r.,_ AS S_3',B,LYCOMPONENT NAME _IiiUST .: ,,_,.r.

' A..A-- SIJNAME OF TEST "_r_.',:._, _,.._,,,,......, VA[E}_ "[D,....D ,, Tv ,'.

N f MAC 52-52700-217
PART 0.tNAA 20,]130,jo t

TESTNO..1-'_'_.1_O-J'_EET_4.._.bF___.Z_

Reference: KAC 3CD 52-52700, Hevision G, Paragraph 6.1.2

.9 Propellant Valve Load Analysis

6.9.1 Install the propellant valve in a test setup as shown in Figure |_.

Connect the oscillograph to monitor pro_ella_.t valve current and

voltc,_e versus time. Set the "PULL IN - DROP OUT" switch of

the _opellm_t valve test p_tel to "FULL T_;.,. Leave the line

switch in the open position, See paragraph 9.8.

6.9.2 Adjust the regulated GI;2 supply pressure to 300 +10 psig.

E.9.3 Set "VALVE DC PC%}__" switch to "O;|".

6.9.& Adjust DC power supply so that 20 _+0_5 _"JC is indicated on the'

output voltmeter.

C.9.5 Set "VALVE DC P(_{" switch to "OFF" and close the line switch.

6.9.6 •Adjust oscillograph paper speed for 60 inches per second.

Activate the oscillograph.

6.9.7 By use of the "VAIArE DC PO_CgR" s_itch _nergize the propella_it

valve for approximately 200 milliseconds cr more to obtain

oscillo£raph traces of current and voltage versus time. The

trace shall iuclude energize and de-ener6ize transients end

steady state coz.ditions.

6.9.8 Deactivate the oscillo_raph and inspect the oseillozraph traces

to determlue the voltage and tae current at that point in time

which l-ekes the power a m_otimum. Power in watts is defined as

the Froduct of voltage in volts and current in _nps. Record

the currentj voltage and power on the data sheet. " ._/_.

_.c. r_-_r._ (-_/- _
CH_CKEDBY: DATE

/-;u-_
FORM

'/ I "
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A OIVIIIION Ol r _,IOIIITI,,,I AUI_IIICAhl AVIATION IN t.

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

J"MAC 52-52700-217
PART NO _NAA 203130-61

TEST

6.9.10

6.9.11

Load analysis is performed primarily for information rmrposes.

}Iowever, a require.mG;,t exists that when this test is run at valve

body temperatures of 160F the power consumption of the propellant

valve shall not exceed 20 watts when the _ergizing voltase is

26 +_/_VDC. Failure to pass this requirement shall constitute a

failure of the propellant valve.

Record on the oscillograph trace the propellant valve serial

number, the applied voltage and the environmental temperature.

Repeat paraLTaphs 6.9.3 through 6.9.9 for voltages of 22, 24, 26,

28, 30 a_l 33 VDC. -,

Reduce the regulated ON2 supply pressure to zero.

!
I

I

--V
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& D,vlslo_ o_" NORTH AW',qI_mICA_ AVlAT6ON INC

DESIGN APPROVAL. TEST OF CO:'APONENTS

FOR THE REENTRY CONTF:L'OLSYSTEM

COMPONENT NAME

NAME .OF TEST

T}_RUST ¢}L_MI_R _SS_4BLY

PROP_,LLA,_ V_LVE REEOVAL

PART NO. { MAC 52-52700-217
NAA 2081}0.,.6!

TEST NO.2C_-I_O-%01_ET'___OF 2.___.

' II I

6.10 ProDell_nt Wlve _Removal

6.10.1 See Figure 7. Separate the propellent valvos from the thrust

chamber by cutting the propellant valve brackets end feed tubes

along the llne AB. All cutting shell be done by saw.

6,10.2

6.10.3

Separate the propellent valves from each other by cutting the

bracket which Joins them.

......Attach to each propellent valve a propellant valve outiet ad-

_ apter. (P/N 99-106040). Cut excess bracket and feed tube ma-

terial from the valve as necessary to install the valve irAo the

outlet adapter.

6.10.4 Package the thrust chamber for storage per RA0615-004.--" ....
_.._'/.;y'"" _:',l.."" -'. '. _ r_-;,!_._"' .--_- ".

f
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DESIGN APPROVAL TESTOF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

THRUST CPAMBER ASSEMBLY
COMPONENT NAME

ENVIROh_ZNT AND SERVICE LIFE TESTS
NAME OF TEST

,1,

PART NO.{ MAc 52-52700-217NAA. 203130..61

_ .o.=°_3°_°__3"_o_.67

6.11

6.11.1

6.11.2

6.11.3

6.11.4

6.11.5

6.]..I._T

.Propellant ,Valve Orifice Removal.

Remove oxidizer and fuel valve tube assemblies (P/N 407571)
from TCA.

Remove retaining rings and orifices.

No_z Use caution in removing orifice to prevent damage.
(Reference Paragraph 3.8 for cleanliness requirements)

Package and identify each orifice and retaining ring.

Reweld tube assemblies to propellant valves.

Secure packaged orifices and retaining rings to the applicable
valves.

Perform 500 pslg leak check to verify structural integrity of

weld Joints,

_identify TCA'208130-61 as 208130-61 D_,

PREPAR[D BY" DATE

_. Adams /0-/'_,4
CHECKED BY: DATE

/r+ _.,d ,+,.,-t+,-
FORM 605'B-4_--NE_ 6-63

APPfi,OVEO FOR NAA:

R_/ISI_ B Dated

/"
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•, OIVISION O1,- NOmTM AMI{M CA_ AVIATION 0NC. o

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

MAC.. 52-52700-217COMPO_NTNAME_R_ST_AY_ ASSE_ PARTNO.NAA2_,3_,
NAME OF TEST KNVIRO_r_T AND S_LT_VICE LIFE _T_,S_TEST NO.2_130.-_EET '_:40F26__

Reference: MAC SOD 52-52700, Revision O_ Figure 10

Environment and Service Life Tests

In this section the required environment and service life testa

_re specified for each of the threeTCA's. Sheets are provided

for the recording of environmental and service llfe data and the

data of the operational tests required to demonstrate specifi.

cation compliance.

i

.i

. .................................. , .................... ............................ | ..... ,_..........
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DESIGN APPROVAL TEST OF CC:,,_PONENTS

FOR THE REENTRY CONTF_L SYSTEM

{ 14Lz_C52-52700-217COMPONENT NAME THRUST (_AMBER ASS]D4BLY PART NO. NAA 2_9__8.13_Q=_,,_1

NAME OF TEST F_VIROND_f_T_#JD S_:RVICE TJFE TTST'STEST NO.208130-_%1ET.L_.OF_6.___

Reference: FAC SOD 52-52700, Revision G, Fi&ure 10

7.1 Thrust Chamber AssemBl_ Number One

This sub-section specifies those tests which are te be performed

on Thrust Chamber Assembly };u_ber One.

/\.b

PREPAREDBY: ".1 APPROVEDFOR NJUL: DATE A'PPR_E_McDONNE_
T.G, ]{niffin/-3t-(_l-] . .-_ _ ,.,

_,E_ED_,: OA'_.21-.-Z2_--"__/-_,'-_

FORM 60_-B-44 NEW b-O 5

_ i _5
R-15o19-2 _ ........

4

t

i
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!........................ _ - -q-
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME

NAME OF TEST,

Reference=

%1.1

7.I.I.I

7.I.I.I.1

7.1.1.1.2

7,1.1.1.3

THRUST Ct';A]-%FR ASSEI._LY

PRE-TEST I'_SF-CTION

r_c 525_7oo21_

J _ _ ' I II .

YAC SC[ 52-52700, .Revfst.on G, Parag_ph 6.2.2.1

Pre-Test Inspect' on - T CA _

Test Procedw e

Verfly that the TCA Is of the proper corllgurstlon, that

It has been properly pac_mged and that it contalns no

defects such as broken parts, corrosion, darage or

deterlorat:on. Also verlf2 that t]:e TC& has pa_sed the

acceptance tests of RA0220-350. 0n!y those TCA's meetlng

the above requlrements sha_ll be accepted for fAT.

Braze the extended propellant valve _nlet tube agaptera
_/N 99-I06691 and 99-106692) £o the oxidizer and fuel

propellant valves per PA0607-cog. Remove after vlbznt!om

test and braze basic Inlet tube adapters (£/L_9,c--IC6126)to
TCA.

Perform ';eight Deter_Lrmtion on TCA with baste inlet tube

adapters per paragraph 6.6.

.Q

7

FOR£ 606-B-_ _ NEW 6-53 ...... T .
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COMPONENT NAME

NA_,_ OF TEST

DESIGN APP.'OVAL TEST OF C(_MPONENTS

FOR THE REENTRY CONTROL SYSTEM

Test Data - .TCA #1

Component Identlflcat}on

Component Name

McDonnell Part No.

Rocketdyne Part No.

Component Serial No.

O_.fdizer Fuel

TCA Valve Valve

_l

7.I.I,2.2.2

Inspection (reference paragraph 7.1.I_I)

The TCA was inspected to insure that it was of the proper

conflgurat!on, that it had been properly pacPaged and that

it contained no defects such as broken parts, corroslon_

damage or deterlorat_on. Also the TCA records were inspected

and it _s verlf_ed that the TCA had passed the acceptance

tests of RA0220-350. _-_ J (yes or/,_2,(,%iL"_'/n°) _J_ _/_

The extended inlet tube adapters were installed on the propellant

valves per paragraph 7.1.1.1.2 for vibration tests only•

The extended Inlet _be_d_pt_J_Z_'ere removed from the propellan%

valves following the vibration tests and the basic inlet tube adap-

ters installed on the TCA. _0 _ (yes or no)

Inspection Remarks

T.G. Kniffln

FOR;_60_ ._}_3 ,_k_ 6-6 3

• . --'-_

___5o19-21 ,-
i
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COMPONENTNAME

NAME OF TEST

Reference :

7.1.2

7.1.2.1

7.l.2.1.1

7.1.2.1.3

7.1.2.1.4

7.1.2.1.5

7.1.2.1.6

7,1,2.,I ,.6,I

f

7,1.2,1,6,2

L;

7.1.2.1.6.3

DESIGN APPROVAL TEST OF COMPOPENTS

FOR THE REENTRY CONTROL SYSTEM

f MAC 52-52700-217

THRUST C]{;Ja.B:__..T'i.ASS_LY PART NO.t NAA' 2081,,3C_!

V_SEATIGN TEST NO2_'eI3_&_lEET _ OF _L
I ......

MAC SCD 52-52700, Revision G, Paragraph 6.2.3.17.I

Vibration - TCA ._I

Test Procedure

Install the TCA into the vibration test facility. The direction

of vibration input shall be along the X Axis of the TCA (see

Figure 7). NOTE: Rerove nareplate and mount e,'ce!ero:,_ter.Replac
tz_eolate at new location on T.;A.

Activate the oscillograph.

Vibrate the TCA slnusoidal]_vwith the frequency var_dinglogari%h-
mically from 5 to 2000 cps and back to 5 cps in 15 minutes per
Figure 8.

Repeat paragraph 7.1.2.1.3.

Deactivate the oscillograph.

Analyze the oscillograph records to determine whether resormnce

occurred.. Record for each resonant cor_iitionthe frequency,
accelerometer output aml the response axis.

Resonance shall be defined as an amplitude response of 1.5 times
the input.

If resonant frequencies were not irAicated, repeat paragraphs
7.1.2.1.3 and 7.1.2.1.&.

If more than six resonant frequencies occurred, vibration testing
shall be stopped. Authorization to continue shall be subject
to coordination with }L_Cengineering.

PR_-P._£D_B_- //t[/,_. DATE APPROVED _ 1'4AA: DATE

ToG. ]ir'J. ffZn ; "'-:;J S_//C'_CKEO BY: OAT( /. _/. ___(/"

-o_M _[w 6-63 ,
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r .....
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

f MAC 57-5270_
PART NO 70813,9-61• t NAA ....

4UI

TEST NO 2C'8130-"/HEET_F_

COMI_NT NAICE

NAt._ OF TEST

T,iR:I_? C}TA_vS'-:RASSE,VBLY

,'I?RA'TION

Viorate the TCA for _even minutes at each of the resonant

frequencies noted in paragraph t.l.Z.l.o. In t_e case of

core than six resonant frequencies, vibrate at th6se

frequencies which were specified by MIC. In the event

of a st_Jctura] failure, see para@raph 3.6.

7.1.2.1.8 Repeat paragraphs 7.1.2.1.1 through 7.1.2.1.7 except that

the direction of vibration input shall be along the Y axis.

7.1,2.1.9

7.1.2.1.10

7.1.2.1.11

7.1.2.1.12
i

...,4

,'z

7.1.2.1.15

Repeat paragraphs 7.1.2.1.1 through 7.1.2.1.7 except that

the directldn of vibration input shall be along the Z axis.

Remove the TCA from the test setup.

-Perform Propellant V-lye Proof Pressure.and Leakage Test

per paragraph 6.1_

Perform Thrust Chamber Proof Pressure and Leakage Test p_r

paragraph 6.2.

Perform Propellant Valve Electrical ResistanceTest per

paragraph 6.3. .-

I

7.1.2.1.14 Perform Propellant Valve Dielectric _trength Test per

......... paragraph 6,4. i

7.1.2.1.15 Perform Propellant Valve Functional Test per paragraph 6.5. .....

i 279 i
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%t; _.,i r?' -_SIG_I _-'P_V':,L TEST OF CO,,,PO:_NTS

b

N_ OF TEST

_IiKUST C:IA_}3_ ASS_Z3L¥

VIPPU, TIO:4

[ga_ 52-52700-217
PART NO.LNAA 208i_0.-.61 "

TEST N O. _0 _ 130 -_sUHiEET 59- 0 F _:4¢

7.1.2.2.2.2 Resonant Vibration - X Axis

! n-e_.
eps

_ 37 , ,¢-_o. ._o..0
_Zf !

I _.0 70-0_Z. , "

7oc-!a',o _.o
I

7_1 ! _,O. /9-0

ggP _'. 0 II__,0
i

l_,a,,C" #. o ! 17- O,

• Inspection 2e_,az'_s

i

Input (>atput I Duration

g'_ g's !,1-9+0.1 minutes
_ ' _I "/-o

.7, a ,_ 1¢, (_

7.0 t,hn. _'_

7,0

7.0

,,%

.7,0

7.0-,

7-0

@

j.'..:
'_,

,, @"

\
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DESIGN APP,_OVAi. TEST 02 COYAPONEVTTS

FOR THE REENTRY CONTROL SYSTEM

O_,_P_ENT N_J_E

N_,__ OF TEST

7,1.2•2•2,3

.®

.®
®

®

T}.tRUST CI_I.:L_ X'.LS_.;BLY

VT}_I_TION

• rMAC 52-527.00_ I'_'

PART NO._ ,NAA 20_13,Z)-.61 -"

n_ t,O1TEST NO._ S_ ET:-k-_OF..._L

ResonanT. Survey - ¥ Kxis

First Scan

Freq. Inp'.t iOutlet Location

cps g's i gls X,Y,Z orbracket bracket,

i (Yb) , [ (Yb),

-- , .... _= I_z_ole.o_o.o 7..,7/Ys#,o _o,o_ z {

_;o j_-oI_o.o)3_rO _,0 !30-0
1

Second Scan

Freq• Input Outpu_ Location

cps g's g's X,T,Z or

_!_ _,o Zo-o ..._,

..... (_:"_/o/o, _-0 3_0 _ ,,...,,:>,

• i

[

,...-

rora _o.._ 3 _a 6-6 3 " ; " i' "

282
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COCAPO_ENT NAME %I'RUST CPAFL_E_p, ASSI_LY •PART NO .[MAC 52-5270_17

',.,01 ,.- '
IV.e._._OF TEST VIBRATION TEST N0.2081_ O- SHcET-_" OF ____

7,|,2.2,2,& Re3onantVibratlon - Y Aaci.s

• t'req,

• ¢I:_

@ _/_
®@'Ts_
®_ r--:s

®'@
Jk_h

(.m.pu_, :

goa

Uur&LIo_

.#.o s o...o 7.o ,_ ,,/.

! #.o. no, o

,,#.0 3_,-0

7-0

7-0 ..

o._-o 7- 0 •
, ,. ,, ,

Inspection Re_arks

@®
@®
@®
@®
@:9
@:g t

~

.° :_

.- t

i

,,'..

_.._.,,_,,° i,//_' z_ _u._ __ _/?-_¢.//,,_f_,_;'_,_..
/+_.-

• i " _ _- "-" "" - " =_ =-'-'--/-- ___t ....

ro_ _8-_._ 3 u_ 6-63 I - # i;,ci,_: !
......... " : " : ' 1 "' ..... _-"','".'
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DESIGN APPh_VAL TEST OF COMPONENTS

FOR THE REENTRY CO,'¢I"ROL SYSTEM

COMPONENTNAME '_i_UJTCHAV'JF.RASS_I_LY

IV,At_ OF' TEST VIUi'>,.ATION

'PART NO. "i'Mt¢3 52-52700--217
INAA._._,, _120-61

................... J__

7.1o2,2o2o_ hesonant Survey - Z Axis

First Scan 'Second Scan

Fr'eq', InFut OutpuC Locgtion" Freq.," Input Output Location

cps gls gis X,YpZ or cps gis gis X,YjZ or

bracket b._acket

. ,. ;.._ .:...... L..... _,L_-...:..._.,= ..-=- ....................... _ .................... ............... .._ - .... ; .... __ ...... .c.---

|

g

U

U

0

0
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DESIGN APPROVAL TEST G':- COMPONENTS

FOR THE REENTRY CO,'_ffROL SYSTEM

VIBRATION

7,1.2.2,2.6 Resonant Vibration - Z A_s

" t
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UNIT. SE_I-AL--OR:SHIP NO . / •

,C,RC_EO.E;5//v'_ _-_'a _/
INSP. AUTH. I"_--_AT. kEY. ENG. /P." PART NO.

ASSEMBLY NO, .,">@_C_,;/.._0 - 6 /"

INSP. ACCEPT. OUST_

Discrepancy

IN.5.=', AUTH. "' b_AT.I_,¢. [NG;

DATE

Disposition

_'_E_- o ,c/_ ,_ ,:20.6_ /3,,?.

PART NO.

IdAT. CIC

TYP_oFR_PA,R' I _c.. "o. ,NSP.AccePT.i

Discrepancy ,., i Dis.o_sltion

II

li

DAIE

CUST.

INSP. AUTH. " I MAT. REV. ENG.

DATE

Discropancy

PART NO.

Disposition

HOUEC_.

MAT. CK.

TYPE _ REPAIR I MECH. NO. INSP. #.CCEPT.

DATE

CUST.

• II.O_lUl II eO-W
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DESIGN APPROVAL TEST OF COMPONENTS

,4C

B

B
FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CH_J._FR ASSEI-_LY

P._-TES, INSFFCTION

fPART
L NAA

NO. 208130-61

.,^ 208130 -/,01 _
TEST NU. SHEET4.6-OF _

Reference:

7.I.I

7.1.1.1

7.1.1.1.1

7.1.1.1.2

7.1.1.1.3

MAC SCD 52-52700, Revision G, Paragraph 6.2.2.1

Pre-Test Inspect'on - TCA //I_.

Test Proced_ e

Verlf_ that the TCA is of the proper configuration, that
it has been properly pactmged and that it contains no

defects such as broken parts, corrosion, damage or

deterioration. Also verify that the TCA has passed the

acceptance tests of }5%0220-350. Only those TCA's meeting

the above requirements shall be accepted for _AT.

Braze the extended propellant valve inlet tube adapters

_/N 99-106691 and 99-106692) to the oxidizer and fuel

propellant valves per PA0607-009. Remove after vlhratlom

test and braze basic inlet tube adapters (P/N 99-i06126)to
TCA.

Perform Velght Determination on TCA with basic inlet tube

adapters per paragraph 6.6.

T.O. K,_tf'f_ f'/22 _ 1 r_ .... ", Ai
CHECKED BY:-- _ _ ' r _"

_/___/_-'_ """_- _ _ I
FORM C,06-B-44 N[W 6-63 . - "
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..... FOR THE RE.ENTRY

COMPONENT NAME _

N,J_ OF TEST PP_CF__¢ INSPECTION

7.1.1.2 Test Data -TCA #IA .

7.1.1.2.1 Component Identification

" Oxidizer
• Component Name TCll Valve

Mc.Oonne_Port _o.

Rocketdyne Part No. __o_i3c -_ s

• Component Serial No. 4C6'_ _ q

7.1.1.2.2 Inspection (reference p_g_

7.1oI.2.2.1 The TCA was inspected to Irs_

• coRflguratlon, that it had b_,
it contained no defects such

damage or deterioration. _13
and it was verified that tte

tests of RA0220-350. _ E !;

7.1oi.2.2.2 The"extended inlet tube ad_ p _,

, valves per paragraph 7.1.i,I,

•1.1.2.2.3 The extended inlet tube ad_p_

valves following the vibra_i )
ters installed on the TCA.

7.1.I.2.2._ Inspection Remarks

DESIGN AFPI_3VAL TEST O? CO._,_POi'4ENTS

CONTROL SYSTEM

f IVLAC

PART NO.t NAA

TESTNO.._O8130-_%%E-r,._o_/.Ck.

52-5,2700-217
208130-61

Fuel
Valve

,407Y_2 de 7.5"5",Yfl, .,,

'l r," ,_[.Component Serial No. "_C6,. 4q_.?5"99Q !q__C_G5? "_':,

(reference paragraph 7.1.I.I)

The TCA was inspected to insure that It _was of the proper

conflguratlonp that it had been properly pac_ged and that

it contained no defects such as broken parts, corroslon_

Also the TCA records were inspected
and it was verified that the TCA had passed the acceptance

yE_ ..(-_ orno)(_%

The" extended inlet tube adapters were in_tsiled on the propellant

valves per paragraph 7.1.1.1.2 for vibration tests onl_.

The extended inlet tube adapters were removed from the propellant

valves following the vibration tests and the basic inlet tube adap-
V_5 _ _orno)
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DESIGN APPROVAL TF_S'I"OF COMPONENTS.

FOR THE REENTRY CONTROL SYSTEM

MUST C_ ASS_B[_
C(X_P_NENT NAME

NAME OF TEST RtF_TEST INSI_.C'FIC_

NO [ MAG_2-5_'OO-LR 17
PART "_ NAA 208130-61

• 2os(_k___oz
, TEST NO. <%HE E3_".__OF_z__

[

t'.1.1.2.3 We_t Detern_natton test (reference _ra_raph 6.6)

A11 protect, iv?_closures were remoyed fro_ the 'I"_,,/f_ C;__o. o, No) .._-_._
• _ 6_"'_,. "The TCA dry .et_at _as ;L_'o "_ ."

(aecol_ to the noa_est, ono-h_d_edt_ po_)

Insi_¢tton Remxks.-f,_ P,,,_J"/=,f./ Cu?'."l) _) _'7_>/ •..._K_,....,-."'_) "
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DESIGN APPROVAL TEST OF CO_APONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME TI_.UST C!{A,'-_ER AS,S._.Ir3LY -

NAME OF TEST V_BP_ATION

Deviation Request:

Please continue with paragraph 6,5 even thouc_h o_£dizer

closing t£me exceeded n_i_ of .0035 seconds, actu_1

closfn_ tlmewas .0036 seconds.

Recopied from original reques_ dated 1, September 196h.

R. Cole.

Ge_n£ DAT-RAT Uni%

_ /z ,a-£_.

FORM 60_-B-hZ NEW 6-63

Ib--15019-2
293
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COMPONENT NAME

NAME OF TEST

FORM 608-B-42 NEW 6-63

29t,

DESIGN APPROVAL TEST OF COMPONENTS
FOR THE REENTRY CONTROL SYSTEM

MAC 52-527OO-217THRUST CHAHiTF.R ASSE.IBL_F - PART NO. NAA.2_130_61

VIBRATION TEST NO.208!3 O- _-ET__OF__

]:z, 4388-53h]

Deviation Request:

Please continue with paragraph 6.5 even though

fuel closing time e_ceeded maximum of .0035 seconds,

actual clos£n_ time was .CO3? seconds.

Recopied from original request dated I, Septenber 196_.

_' J:Lm Havrog e]l_iS-/.--_
• MAC I_ineerln_

...... /_. -.2 --6_

Gemini DAT-RAT Unit

0
R-15019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPON£NT NAME[

NAME OF' TEST

Reference

r MAC 52-52700-217

THRUST CDhL_'_BF_ASS_qBI,Y PART NO. tNAA _

V_BRAT_O. T_ NO 208130_____OF26__CTL

MAC SCD 52-52700, Revision Gj Paragraph 6.2.3.17.3

7.1.2 Vibration - TCA #I#_

7.1.2.1 Test Procedure

7.1.2.1.1

7.1.2.1.2

Install the TCA into the vibration test facility. The

direction of the vibration input shall be along the X

axis of the TCA (see Figure 7).

NOTE: Remove nameplate and mount accelerometer. Replace

nameplate at new location on TCA.

Perform a sine wave survey on the thrust chamber.

7.1.2.1.2.1

7.1.2.1.2.2

7.1.2.1._

The survey shall be a one (1) G maximum peak logarithmic

sweep from 5 to 2000 cps in 5 _+I minutes.

Record the input and output accelerations on an oscillograph

recorder,

Perform a ten (I0) second vibration table equalization rum

at the test level to verify spectrum shape and tolerance.

Record and analyze the data. "'

The randall_vibration input shall be per Figure 8.

7.1.2.1.3.3 The power spectral density is to be the specified value

with a plus forty (40) percent and minus thirty (30)

percent tolerance when analyzed with 1/3 - octave or

narrower filters.
/

I 5'

'_D : DATE - .

REVISION B

R-15019-21
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7.1.2.1.3._

7.1.2.1.5.1

7.1.2.1.6

DESIGN APPRCNAL TEST OF CO,',APONENTS

FOR THE REENTRY CONTROL SYSTEM

THRUST .CHA_J3ER ASSF_LI

VIBRATION

PART NO{ Mz_C 52-52700-217NAA 208130-61

TEST NO.._208130-S4HOEIET_OF 267

The overall R_ acceleration level is to be 8.8 G's,

plus fifteen (15) pereentp minus zero (0) percent.

No smiler than three (3) sigma cllppersshall be used

to limit the input level.

Readjust the controls and repeat paragraphs 7.1.2.1.2

and 7.1.2.1.3.1 as required to conform to paragraphs

7.1.2.1.3.2 through 7,1.2.1.3.4.

Full level equalization time for the purpose of verifying

the spectrum shape shall net exceed twenty (20) percent
of total test duration for each individual axis.

Vibrate the TCA with the random vlbratlonlnput established

in paragraph 7.1.2.1.4 for a duration of te9 ( !01 )iO.l

minutes less the time accumulated, for each respective

axis, In paragraphs 7.1.2.1.3 and 7.1.2.1.4.

Record and analyze the input and output aceeleratlona

at selected intervals.

Repeat paragraphs 7.I.2.1.i through 7.1.2.1.5.1 except that

the direct!on of vibration input shall be along the Y axis

(see Figure 7).

Repeat _ragraphs 7.1.2.1.1 through 7.1.2.1.5.1 except that

the direction of vlbratioa input shall be along the Z axis

(see Figure 7).

Remove the TO& from the test setup.

Perform Propellant Valve Proof Pressure and Leakage Test

per paragraph 6.1,

B

rated

R-i5019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME THRUST C_ER ASSEF_LY

NAME OF TEST

7.1.2.1._

7.1.2.1.1].

7.1.2.1._

VIBF_TION

52-527oo-n 
PART NO.t NAA - 20_8!30_61

TESTNO.208130S  ETOF2J_L

,,j.

•Perform Thrust Chamber Proof Pressure and Leakage Test
i " per paragraph 6.2.

Perform PTopellant Valve Electrical R_siatance Test

"per paragraph 6.}.

Perfo_ Propellant Valve Dielectric S%reo&,t_ Testper -

m_'a¢_)h 6.4.

PeSeta _ropellant Valve FunCtional Test per _ragra;h 6.5.

Remove t/_e extended inlet tube adapters and install the

basic [inlet tube adapters per paragraph 7.I._.I_2.

Perform Weight Detez_ination per _ph 7.1.1.1.3.

• ° .
• _ , , °°

" ° •

%1.2.1.13 "

1.1.2:1.1_ "'
• • . . ";

°-

. . -., - .'. #-

_:._., "_ -...:':.. .... ,-.-;.:._...,
,,:: : ;': • .... . :-,_•, . .-. . ,, : ;,,_.-_ .;..

_ . ;.-.....,.......:,,:--,...-.-..

• # ::- s. .. " " .

._- ,. • ,._ • ;. ."..'. . • ,
-..-...': .. • • - .. ,..o. . •

•";.... :. ,....., .: _

",'..:,'.,':.. :: _.;'-
-.-_'.:" : ,:::.•,.

-. '.; .,. ..
.. .e •

.. -,.

.._ i!/_'-:..:.: ' ...
• ":':':. . ...:,.:.T.. - -..

":'-'. • :. ; ." -

! . %:- -

• . ,-::..' ,.::'.:. :, .& -.
; :? " ..., .

• .....

. - .. • •

., . ° °°"_ .'.," \. ".. o °%

-.. .,,. -. ..-.:.
;' . . .

: . ° - _• • .. = . .

e"

. °

.--" °

-TORH _-SZtil_ NEW-6:6"3..... "

REVISION B

R..-i50i9-2 !

Dated ,..____.__
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DESIGN APP,_OVALTEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

• °

r I_,_c 52-527c0-217
C_v_PONENT NA_E. THRUST CEA_VJ]ERAS.S_.3I,Y PART NO._ ,NAA-20,8130_61

" , _V i " ' "

I_ OF TEST "v'YBRA_ION TEST NO.,208130- SH__E-r52 OF 267

I_.2.1 .Component Ident_Lcation ,.

• " .. :, . Component Name TC_
% • • • .

. " McDonnell1'a_ No, ./_ -/',_ 7Ta_- :_/_7
• - ,.¶"

Rocketd,Tne Part }Io. _.--_, ,j"/._o -_/.

• Component Serial No. _z Q _ 0 _/_ _ _
? ---

• °.

• ° • ;"

....... • .:_

4

_rom__ete_Ydentlf_c_t_on (Reference _Igure 7)

Location

TCA Input

TCA Input

TCA Input
i

Valve Bracket

u n

ii,ii

". Sensitive

Axis
• |• i

x

Y

Z
i)i i i

InJlctor Plate'" I

TCA Shell at Comb. Zone X
,i

TC_ Shell at Comb• Zone Z

.

.%

Ident_c_tion

//_

t/3

., .113

///7

//_

/oo_

_IOo

_AE-_ Qn I_TE

T.O.m_ffla

_8 ,__, - _ TED _ " . ... ." "" '

I_'ISI011 D '" ' ""
,% , . . , •

• -..

B.

B

I.

c_

g

I

i

i

i

|

i
I

I
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DESIGN APPF'_VAL TEST OF CO:_APONENT$

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME .... '_mUST.CII_BE R _3SE_I_' PART NO.{tl

oF _-V_-_A_!o_ : ., ,. TEST NO._

?'1.2.2.)_1,.." _" _o_o_n% Survey, -X lod_ i

,- • cp= g'= g's 1_1
I

: • J_ _ _ 4. _,!-_ ,• _ .-*_ ( L ....

'" , u L

-" '.. 4_ , ,,_ _, + .._(>1c
• • I _ s

.... ..:. _ t /=,-c- . .._'4 _"

.... ;7 _.__ 1 . ,z 3". _- 1 P _ _'_ _ --

L "_ d

..... L_,_',ai _ 7 ,,-,,e
'.

PARTNO._LNA/l_n_ ?x'_l
T_STN0._Sr_t_ _fm. 0F2.D.L

?,l.2.2.3.i
.... :. .., "-: iest

-,, .'. o. *

T'. , o " " .

• o ._° . ..

• "," .,- .- .

, • _ ".

.. o

o.

• It

--7

_t]_i__on Test -_X Axis t.,_,, l
_tisfmctory Satisfactory Test Aocumulated_.,

_l_ctrum S_ Ig,13G Level Duration I_ration_._:_

m m

± I

elmmmim

emmmmmm= m

• L;; 7

I

B

i

j:

;t

\

t

.

i_ "-_ ,,, v, ,,.,!-_.5,_,/_,. I _ V.t_/.4 / 4. 7_I/,_ _J

• "°, . , . t' "- - !i
1%--15019-2 .... , . "i " t 299 . ,
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DESIGN AF2ROVAL "i':._eTG_" CC:'_PONF_,TS

FOR THE RI_-'_TRY C_,,'TROL SYSTEM

NA_ OF TEST. VI_TIC._'

•. • Z_q. _p_i_;
,o

,o

I " • •

"/._.2.2.).S
-....

. o

,o ,I .,

.o

.. -

-o " . :

, I. . o

• o

cps .. g'_

_'_, /

7_ /
_r I

_ _ •

N f MAC52-52"/00-21'/P_ o.t_,o_o_i"
TESTNO._0___9.._____.._O__-_7

ou__

II

m

_._,-
, ,_, ,

q

Identification

(no)ii i i

' 'i_.,,,,_ ._,
• i l

•///_, _-
II/_ h

,It'¢'-_- /:

.o

.

e

..... -. -.
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REF3_TRY CONTROL SYSTEM

(.,0

COMPONENT NAME 3_LKUSTCH_IBF_ ASS_I_

NAM_ OF TEST VIBRATION

).1.2.2.p.1.l Thrust Chamber Proof Pressure and Leaksge test (reference

i , i • • ii ii :

e"

I I I I i, ,III

"I I

I I

...... I
u

m I

II

l

In u

m

A

B

'iL-15o19-2'
R_-_qSION_9 L : : Dated
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROLSYSTEM

_IA_C 52-52700-217
COMPONENT NAME T}_UST CHATIB,I_AS3EMBLY. ,PART NO.LNAA 20813(_-_1 -

4U!

N_AE OF TEST, VIBRATIO_ IEST NO.208130,SHEE-I_.2._OF_ 1

_2,2._I_ Propellant Valve Dielectric Strength bsS_ (reference para6raph 6.h)

A to Ground

c _ Oro_

AtoC

Oxidizer Valve Fuel Valve .
"Current•Voltage

Volts

•500 +I0
-0

_-_o

_i£croamps
500 max.

Voltage
Volts

500 +10
-Q

,C'o:o..

_og,.

C_rrent,

Microamps

500 max.

Inspection Remarks

fVO r#L=

i| ii

i , i, = ,

i i , | , |

i, i |

i

____/-_l-&'_" kJ_, . .! _>L/.. ,, lr_,_ l,_r,c_.,, _ 2- _I/., _.:.__,_,7._/-_/I II/I _ I÷ _ _',<_,_,-'_-_:":<-"I!,:'_ "":
-__,,__ _.,.=.....-.,.,...,f.i,.,_._,_ . -'" -_.,',,,_..._+____

r(x_,_.C_,_ ._ 6-63

r,i:VISIONB _ P_ .._...... R-15019-2
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DEVELOPMENT LABORATORY TE5T REPORT
OP'--_

FACILITY I PHONIr j DATll_. _ 2o6__LL__
"rvp-oFT.T POST VIBRATION PROP. VALVE

FUNCTIONAL time

g

I

I

le
I

II

I

II

II

i

i@

J. [aLl;[
PART

2 RCS TCA
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DEVELOPMENT LABORATORY TEST REPORT
PAGF OV

LAB "rKST NO,

IIRIpARED IIy wWR NO. FACILITY PHONI_ DAT I'

J.Lally 595399 _V. LAB. 2061 9-I-6_

,A.T ,A.T ,o. 208130-61 TYPto_T_,T POST VIBRATION

25# TCA (Unit #1A) S/N _060_8 FUNCTIONAL (Ti_,eResoonse)

P/_ 4.c75:,8

t'UEI

_U_RE_T _RACE

I. !
(£oer ln_ T_m_

I I
Hcri_'ontal = I ._]]i _ecJcm

VertS:a] = 20 _]]_ vo]t/c

Requ_ re_ent = .OC 65 sec.
I

Actu_ll .0( &O sec

Hcri_ ontal = 1 mi]li sec/c_

VcrtJ:a: = 10 vo]ts/cm

Requ_ re_ent = .0C35 sec

Actu_ 1 = .0C37 sec *

_eferezce De_ iat i0z

Vile8

S/] 9:',02737I I I I I

. ' ,: ; '" . :i!

q

I

m

I

I

t .
L_k

.L ;i

lt_

I;
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DESIGN APPROVAL TEST OF COMPONENTS

-- - FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME

NAME OF TEST.

Reference:

7.1.3

7.1.3.1

7.1.3.1.1

THRUST CHAMBER ASSEMBLY PART NO TMAC' 52-527OO-217
"%.NAA 208130-61

401 -
SHOCK TEST NO. 2081j O-SHEEI(_._ .OF2_-

.... , ........... . I

MAC SCD 52-527OO, Revision G, Paragraph 6.2.3.16

7.1.3.1.2

Shock - TCA #I_

Test Procedure

Install the TCA into the shock testing facility.

The direction of shock input shall be along the + X Axis •

of the TCA (see Figure 7).

Apply a half sine wave shock of 15 • 18.5 g magnitude and
ii _ 1.0 milliseconds duration to the TCA. The shock

magnitude and duration shall be monitored by an oscilloscope

and the trace recorded with a Polaroid camera. Inspect the

.........................TCA for visible evidence of damage following the application

of the shock. In the event of a structural failure, see

paragraph 3.6.

..... Repeat paragraph 7.1.3.1.2 two times for a total of three

7.1.5.1.4

shocks.

Repeat paragraphs 7.1.3.1.1 through 7.1.3.1.3 for the -_

Axis of the TCA.

7.1.3.1.5

7.1.3.1.6

7.1.3.1.7

paragraph 6.2.

_ ___ _0 r _ _ :" T.G.Kniffinj._7:!;_-I ,'_ ,,.

312 ,.

Repeat paragraphs 7.1.3.1.1 through 7.1.3.1.4 for the Y

Azis of the TCA.

Repeat paragraphs 7.1.3.1.1 through 7.1.3.1.4 for the Z

Axis of the TCA.

Perform Propellant Valve Proof Pressure and Leakage per

paragraph 6.1.

7.1.3.1.8 Perform Thrust Chamber Proof Pressure and Leakage per

i- : L
Z

"
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHAMBER ASSEMBLY

SHOCK

52-527O0-217
_rMAC

PART NO.LNAA 208130--61

TEST N02081_0-LO4EEl _ 0F267

7.1.3.1.9 Perform Propellant Valve Electrical Resistance per paragraph
6.3.

Perform Propellant Valve Dielectric Strength per paragraph 6.&.

Perform Propellant Valve Functional per paragraph 6.5.

.- ,, . _c.,-o,<Eo_: O,,T_/ .X'T'_..,-__/- aI-(,_

FORM 605-B-44 NEW 6-63 • '_" -

R-15019---2 313 L



ROCKETDYNE DEVELOPMENT LABORATORY

SHOCK TEST DATA SHEET

_-_q_No.

Part No.

o_o8 I_0-_1

..v. pAv(s

Meterin_ Pin Data

W

nPag__L__o___4_
Lab Test No .... 4, _ _0 - ! V--

0

FacUlty Date

_erial No.

Accelerated _iss

_ygeunit _ _ O I ,. Spec_en_d ri._ S._-Olbs, _]
Acceleration 1,_, C, ._ I, S @ b. Carriage . _C,O ibs.

Acc. Waveshape "H AIr F -,_iNE c. Internal Hyge 5C.0 ibs;

Acc. Time tL ,-_ ._Ec- --_" I --.--, 3Ec Total ... / _._, O lbs. g

Hydraul$c Fluid Leve_ O_erational Data

- C.C. Ia. 0._, _ as measured do'_a Set Pre_sar_ I_. _si_

from top of top cylinder.

i ,

ii i

b@

Deceleration Orifice Pos_t_on

Contour side up
Contour side dc'_n

a@

b._

_Ca_ibratlon

Firing Fr_ssure _._0, psig

Brake Pressure 7_, _si%

Accumulator Press are , -_-- _sig
Alternate Firir.z)

iV.

f "" _l:

No..1- _-X kXIg_._(z, /O,_.f,.,:l_g3,

Vertical (3's/square) _,

Horizontal (_/squ_re, 2.

Accelerozeter 3]-AT_ _
A gT'C-50-.._S'o : ,.s# 7_._

#

I

I

I

I

I

I

I

I

g

U

3]._

Yogin 600-V-69 New 3-64
R--15019-2 D
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ROCKETDYNE DEVELOPMENT LABORATORY

,SROCK TEST DATA SHEET

P.,-_2__of_/__
Lab Teat No _/___ 0 -/7 _ 2 I

No. Facility Date-n...,,_,_ "by
V, D,_ w/,C _9"o". _._y

Part Part No.
_C/# .... _ o_/.7_. _ /

Meterin_ Pin Data

Hyge Unit _4zO 1
Acceleration /_'_" /. ,_

Acc. Waveshape ]i_ql _ -,!'/_E
Acc. Time II,4,¢.s[4 -I--I.,,v_,,gE_

Hydraulic .'_luidLevel

from top of top cylinder.

m| , i i i

D_c$l_ration Orifice Position

Contour side up
Conto,Ar side _.c',,m

9a_Ibrstion

Vertical (S's/square) _ ._t

Horizontal (._3/squ_re) 2_.

Accelerometer _V T._'1A A/I_

A _Yg_. - 4" _ - ,3'.C,.'- J_/,>'_._,,_

// !,

/

Remarks: 6A _1_ A-S ._t_.G-_ O/q_.

i

Serial No.

Accelerat.ed _

Z-?-d?

a. Specimen and fixture oC-oC_bs,

b. Carriage. $C,0 ihs,

c. Internal Hyge _Ct0 ihs,

Total ,, / _q_ ibs.

Ouer_tlona% D_t_

Set Pressare /_ psi_

Firing 2tess,Are __E._-_ , psi_

Brake Pressure _ C _si_
Accumu!etor Pre_s_e _ _si_

(Alternate Firing)

7/ '_\ .................. -7
i

I /

/Vo._ -"X ;.rrS / _ .I .G, /u, 7/,:._.

7

I

R-15019-2

Form 600-V-69 New 3-64
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ROCKETDYNE DEVELOPMENT LABO._ATORY

SHOCK TEST DATA SHEET

Page 3 of___

Lab Teat No.///_D ,0 -/_> - _ /

__J_RNo. Facility Date

_ AA/O,
Part No. Serial No.

Accelerat_l._

?-N--_ ".-V
Part

-T,c...,I.
Meterlnz Pin Dat_

_ uolt _@o I
Acceleration _IJ_G_ /. _'_

|

Acc. Waveshape HAL,_ - ,_/':/E

Acc. Time 1/, -,...:_.

a. Specimen and fixture ,:'_ Ibs,

b. Carriage . _O,O ibs,

c. Internal Hyge 5C,0 ibs,

Total I,_,C Ibs.

Hydraulic ."quid Level

i. ;,,7"0'_ as=easu_ede.o..m
i_om top of top cylinder.

i i i i m , i _ , i

Deceleration Orifice Position

Contour side up
_/ Contour side _cwn

Calibration

Vertical (G's/s _ '_u_re_ _..

Horizontal (_/squ_re) -'/.
Accelerometer _. ,:_,,_ .: .,

:4.c_-g-. - .f'n - .I _-0 .?/,v '.. 02:

Onerat_ona_ Data

Set Pressure _ .. ! _ psi_
Firing ?ress,Are _ :_t _'-/) _siz

Brake Pressure ._ ,_ _ .. :siz

Accumu!_tor Press,_re -_ _ig
(Alternate Firir._)

// ,

o-.

b,:, 'ii

316

Form 600-V-69 New 3-64
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.

g

!

I
10

I

I

i

a

!

n

gO
|
g

g

Prepared by
_ V. DA_'/.c

ROCKETDYNE D_V_OY_T LABORATORY

sHOCK TESTDATA S_

Pag___.__of____

Lab Test No._ r__ _ --f_ _ ._.I

Nee Facility Date

Meterin_ Pin Data

Part No.

-_-d.._ /,?O-d/

_ c/,_c_'o.,
Serial No.

. i. r ( ,'l

Accelerated MaS_

Hyde Unit ,."-: " '
Acceleration _ ,,: - ," _,7"

Acc. Waveshape ,_'J F J/,I:-.C
Acc. Time /) ,t_c_i- _ _A_ _ °

H_draulic .'_luidLevel

a. _ _ _ as measured dora

from top of top cylinder.
b.

i l i •

NII , I1

Deceleration Or_i_e Pgsition

a. _ Contour si_e up
b. z/ Contour side :lc'_'n

_Calibratlon

Vertical (3's/square) 3

Horizontal (_/squ_re) D-
Accelerometer, c f_ 7, _ -/

a. Specimen and fixtur_

b. Carriage _
c. Internal Hyge

Total

Ouerational Data

_/',t" Ibs.

_C,O ibs,

/_- _bs.

Set Pressare

Firing Fressure
Brake Pressure

Accum_!ator Pressure

(Alternate Firing)

/C psi_

osig

usi_

.............. !f )" .....

[
..; i

[

/
¢::

A/d.O_ :--x AXIS Is'_ [[,..2AI.[: ,'vo._

Remarks: : , _'__/t,_ E A IP /v_ C.,-._ ") _:-q/E"

D

Form 600-V-69 New 3-64
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ROCKETDYNE DEVELOPMENT LABORATORY

SHOCK TEST DATA SHEET

Prepared by

l_age_of_
Lab Test No. _/_:_

No. Facility Date
.... V, /'2,4 v/.," ,_? _C.72..c>
Part Part No.

T_ _ .... ._2 e_ s'.7 0.- { /

Meterin_ Pin Data.

Hyge Unit /-:-'_ .'
Acceleration "'S. 2" /. ,9- _-.,
Acc. Waveshape _'.,_,<"-£-Z",,'/vS,
Acc. Time _ //-Z ) *l,JFe_.

N_rauli9 Fluid Le're_
0

a. _ _ _ as measured down

from top of top cylinder.

b@ i I i i i i ,i

II i i

Deceleration Orifice _gsition

a@ ,. . .

b l li_
i ,

Contour side up
Conto,Ar side _cwn

Calibratlon

Vertical (G's/square) o_

Horizontal (F_S/squ_rei ....
Accelerometer <-"'_--""_-; -: _'I

?/i .r, ;.".'.> ."4 __ "/-d>. - #'-0 -- ,._,gO ,, ..... ,._.,_
,/

_ ....:i....:..,_L ......iii...........:........i_2

"6:zi_z_--_ / '_'__.,,o _ IO,?.4.;I,

c3..-'z .r ,J ,'-- /-.7..._ P_- L% "

Serial No.

_'O/P "'/? .Y

Accelerated F_ss

a. Specimen and fixture :.4"-_ !bs.

b. Carriage ,,, $C,O ibs,

c. Internal Hyge 5C.3 _bs i

Total • _ ibm,

Ouerat_on_ Data

_ ' "" ." _si_Set Pressure ,. ,, .
Firing Pressure : ' "-., psi_

Brake Pressure ,,,, " ,.,,_sA_
Accumulator _:ressz=e _si_
(Altermat e Firi:_)

./ .

_v_ ÷_.Arzs/i <" /,",. -,":".,I..,".

lk.............. ,,_........................... J

I
f

-No -k z A_S /_.:,','L2 @. I/.I ,,14,,s'.

II

[1

[1

II

g

I

I

!

a

g

I

n

g

g

II

318

Form 6OO-V-69 New 3-64 .
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g ROCKETDYNE DEVELOP_NT LABORATORY

SHOCK TEST DATA SHEET

, . Lab Test No,_/J_2_ D -/2 - _ /

_n-,,1_>-,_by "r_a_o. /a=IZity - ' D_t,'
_ _/ /),__,/r _2,_-3.2/ .. C. 4,,v,-:,., " 2- 4- --/?
Part Part No. Serial No. '

I /;C, _,- . .:r._/;;_.7,,// , ,h?_ ,_,_S"
Motering Pi_ D_t_ Accelerated _[as-

I HyEe Unit _/_v_./ _ , a. Specimen and fi.vtursAcceleration Ic_ _ / _- - -.... ,. _ b, Carriago ,,
•Acc, Waveshape /4A __/-.7 i/...:: c, Internal Hyge

I Ace. Time / I .44 ,C.(-_..if-I/w_?,(,C.- Total -- "

I@ _raulic_ Fluidd Level. ' , Ouerat_oza_. Dat.a, _ _ _ as measured down _et Pressare

_C,O ibs_
5C,0 ibs,

from top of top cylinder. Firing Fress,Are _ _/'_ psig

b. ........ Brake Pressure _// cslx

,,, Acc'Amu!ator Pressure -- pslg
(Alternate Firir._)

Deceleration Orlf_e PosSt_o_ __________

a. .... Contour side up _:- -

.Callbr,.atlon

I

I

I

I

I

//

[ •(/

# /

=2
k

_'C'l ---_AXIS /f _ /f.',<"L'I.6,

Vertical (S's/squ_re)
Horizontal (,_/squaze) ?-_ ;

Accelerometer _"7 :,' ,:_ ..,,._
| , j , . , _ ,

•?.-"/" ""-'_ _• 9 __ - '" "" _' ' " .-,,:",'" ' ' "
I

I

I@

I

g

g

|

/., \_-

c_

,-<5 !

Remarks: --- ."1 .'- A ...., .L
• : - d . , . , , .

_ {! _ . ,L - _,_ ".7

L _ / _,i ,._

. ;,.' }.:?,.

/vp, .:: .... -- AXeS/J-.;@ /I,_/V,,5.

R-15019-2

Form 600-V-69 New 3-64
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A OIVlltON OW" NONTM At,,_UI_IGAN AVIATION INC

I I

DESIGN APPROVAl. TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT N,_E THP,VST _HA_;___ASSE_&'_

OF TEST, _HOCE
i

._ fl_t_E_.52-52700-'217

PA.qTNu.I NAA 20_130-_I
_o_ . •

TEST NO,2OS130- SHEET_.__'_:_OF_

Test Data - TCA #1A

C_nponent Identification

Component Name TCA

McDonnell Pard; No.

Rocketdyne Part No.

Component Serial NO.

52-,627oo- 2 / ;"

2o8 /_o - 6/
1

7,1,3,2.2 Shock Test (reference paragraph 7.1.3,1 )

}_txz:le I Duration I

15 ++__.5 g'o I 11 _I.0 millteeconde...... ]
+XAx_ i_

_,. _ _'-.._ E_ _ ,o,__. _ _

,+.o-+,.+++-.+,++So,+,.,,,,++++,+,,,
,+.o+'+®_.::.:,.+to,+,,,.,+..@+,,+
..... •.x Axis ........... J •

+,.
,s,__'__,_, _,__,_..:_b ''++'
.... , ._-'_I_++ ' " .= .i>

D

g
I

I

I

i

I

!

I

I

I

g

H

320 R-iSOi9-__ 0



g i

|

|

!

!

|
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/

!

0

0

0

_. Ot_"lalO'e'e 0_' _OalTH A'-._I_AICAN AVIATION, eN_

c,'7

COMPONENT NAME

N_._ OFTEST SHOCK

pl ......

DESIGN APPROV,,_J,.TEST OF COMPONENTS

FOR THE REENTRY CO,'¢I"ROLSYSTEM

THRUST CHAHBER ASS_,_LY
PART NO.tNAA 208130-_I

TEST aO.2_1.._..__._..O_SHEET._ OF.Z._

7,1.3.2,2
(CoWt)

!

_ ............. r



_OC_-_T_r_
44 OtVIIION O_" NOmTN AMi[_0¢A_I AVIATION. IN¢

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE RE'TRY CONTROL SYSTEM

COMPONENT NAME _{Rb_T CHAMBER ASS_LY

, NAME OF TEST SHOCK

fMAC 52-52700-217

PARTSO.__ 20_ _0-6_

_ _o_,3g__ o_:

7.1o3.24 Propellant Valve Proof Pressure and Leakn_e test (reference

l_ragra_ 6.1)

Proof Pressure

Pressure

(_o _o)
Time Duration

leakage
VoZtage(26 !o.5)
Inlet Pressure

(5oo_o)
Time Duration
(5 _um)
Leakage Rate
(2.2_ maximum)

Oxidizer Valve Fuel Valve

,O minutes _ _" minutes

d_

_o_,_ ,,-,_-:.,-__,.. _:
• _,._ _,__'6 .-.:.__-_ _>

_,_ ... .'_

2#-r_ E _cc _e .':,;_r_O _cc _e .:',-_;_" " mln _ ..... adJ_

Inspection Remarka

• • _,,,E'_ _:

m

i

&_.

if,
!,'

I

U

g

!

I

I

!

I

|

n

n

I

la

g

B

_]





• O*WsDPO f_ OP *qO_Tt, I A_AllfCA_ JLwpAlr*Of, I w_

O

i i , i, ,, I i _1 i

DESIGN APPROVA._J. TEST OF COMPON_KS .

FOR THE RF.E_TRY CONTROL SYSTEM

rMAC 52-52700-21'7
PARr_I.NAA_2_30-61

Puel Valve

Resis .t@nce "'"

Oxidizer Valve

Fuel Valve

ell , • i _ , I

....... , I I

i i i,

!

t

!

!

$

t

R'--15019-2 : :

l

B

U

g

g

i

!
i

I

i

I

I

i
|

!

g



a

g

g

g
I

I

!

i

!

I
|

g
Be

g

g

g

A _lllO_ OIP I_Olll"_ mMgmc:A_l AV*ATOON. 1_IC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENTNAME.,?HRUSrc_mzR AZ_LY

_. OF TEST SHOCK

PART NO.{ MAC 52-52700-217

• 01 .
TEST NO. 2._L_HE ET.7 I__ F_2 67.

7.I.9.2.6 Prope_t Valve Dielectric Strength "_est (reference paragraph 6.i)

Fuel Valve

Voltage Current

i,|i

I I I I I

/ ._/',__ l.... f" '.," _K-,, ....

R-15019-2

/
323



I/OCK ETDYNE

DEVELOPMENT LABORATORY TEST REPORT
PAOF

lAB TEIT NO.

OI r

pRIrpARE[) BY I[WR NO. FACILITY PHONE DATI[

F. Pope 595399 ENV. LAB. 2061 9-A-6_

_._T I ,..T.o208130_61 TYP_oFT._ POST SHOCK

25# RDS TCA (Unit #]A)I S/N 4060L_8 FUNCTIONAL (Time Response)
U

(of0.!

Ho 'izi

LVe %i'

L

Re mi:

An ._i

)nt_l = Im:3/cJa

•al = 2C av/;m

Horiz_nt,_l : .5_s/:m

Ve_ti':a] = IC _'/c:n

, I I I I I

I.I I I ',, I I I

- ?

i

?,e, _

! !,' i

/

{e_ir._me_t = 0.i303_ s._c.:nam :

Acbu_L = 0.1::)029 s_c. ,_................_.................................,-._

I i

!

--I- I I ,
326 tb-15019--2

I I _ I I I

_'on_, 6nn___6? ":ew ]0-6"_

B

i

!

I

I

I

I

I

i

I

g

g

B



im.o c_x_ _ET_Y_ tE

Dk"VELOPMENT LABORATORY TF.ST REPORT

pR IrpAREO;_ IWR NO.Pope

PART 1.25# RCS TCA (Unit #1J_

FACILITY. PHONE OAT s'

OF

il

I
I

10
I

i

I

I
I

I

I

g
|

g

g

Q

595399 _.z_.
PAnT.o. 208130-61

S/N _060_8

Hcri: onlal = Im:I/c]

V_rt: hal = 2C_iv/,:m

2061 9-/+-64

R_u;Lre._ten_ = 0.( 06, _ x.

Actn" ] = O.(OhC ._,r._

V(LTIGE TPJ CW.

((loein t T_me

Hcri_onlal = O.,ms,

V( rtJca = 1_/cz

cm

R(stnre[ ent =!O.(P03! s(c.z

Actual = 0.(O3( sec.

TY_Zo,TUT POST SHOCK

FUNCTIONAL (Time Response)

I
z__15o19_9_-

I I I"

"F'o_ 6_c_-xr-67 "Tew ]O-oq

F TEL VASVE

Pj'N .07!;58 S/N
' I I I 'I

_a

)20,]63"
I I I I I 1 i I i I

I

./_ j

i I"[ I I I I I
|

I i I i iol I

F ....

%

I I I I I I I

i i
327
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i i

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

¢OMPON_rrN_Z ..THRUST,,.CH_m_ASS_m_Z

NAME. OFI"EST SHOCK
i

NL r_u: 52-52?oo-z17
PART u.I.N_"'20_I._'0-_I

B

B

B
7.1.3.2.7 _opellant Valve Functional test (re£erence paragraph 6._) H

• _ - _W " e _F' • ''';'°

l (7o_,o) _ <-S,_]_ "_+-_:._x_ B
l Energizigg Voltage _ 2"_ V_C _ _ V_C _ __,,,

I (_ _o._) .. _-_..._. ,,_,_ . . ,¢_ _:+_.--

/ (3oo+_,o_or "_zz-_"A_, _ ,,,,_.. - - ,_;_ g
J Opening Time _,}_.0,o_0 seconds O,eo,_',O secorgts_

I (0.0o_m_ctmum) ,.,_-,=..:_ " ,_,_.+_,w.>u
• I Inlet Pressure _*_-_'_'O _g _z_ p_g _-_ , ! ]

I (zerotot"_ro_ou_")_._,--"_._;_,__ ' _-_._l

I (o.__m=) < • IA 1

,_,.."_' " _.;%47

. I .(70 -_10) _,_. Iti_v/ _ .:_. J

I (3oo±_o £or .puzz-_.} _.._.,,_ _., _ i-._ l
/ O_e_ Volcano (_,;7_i__c ./,o wc _ _'_'_.!-I U

_Zet Pressure __Ig _m_g _ ' i R
(=ero:..£or.',drop-out"),._.. ._-----C--_ " _;-;_ \_.'"-_,.I i

' i I
. Inspection. Remark, / _i"... . i

i

J// /L " . " _ " I=._._, I_._._;_ I ? -_.-_ I__,_.,_ _I

/ ._ ..._.__.-- . _/,

t

ror_ 6o_ 3 N_ G.63

328 R-15019-2



|

a

|

g

i

g

I
|

!

I

i

g

ae
t

I! _

g

c

1"

- f

I'

.

i, _f j,

A DiViSION OPr NOPqTH AI_.qLMICAN AVIAIr_ON. ONe

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME THRUST CRA,'_3ERASS_._3LY -

NAME OF TEST PROPELI.3_'T V/L£vlS CCT_INUuUS DUTY

NO.f MAC 52-527C)_2| 7PART t
TEST NO. 208130- SHEET__OF

IL _388.-,531tl

Deviation Request:

Propella_t valve continuous duty cycle paragraph

7.1.7 will be run prior to DAT Duty Cycle to
failure paragraph 7.I._.

Recopied from original request dated _, September 196_.

• Engineer_Kg
R. Cole

G_tni DAT-RAT Unit

2

Q_
lI

FORM 608-B-42 NEW 6-6 3

I_--15o19-2



_OC_T__
A OlVlIIO N O V.PdORTH AMILRICAN AVIAYION. IN_

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE RE.TRY CONTROL SYSTEM

COMPONENT NAME THJ:USTCHAI_._'_"_.,'_S_LY -

NAME OF TEST CAPE CYCLE _ _,,'_C

° MAC52-52700-217
PART NO.{ NAA_

TEST NO.__L_FtET__OF__

IL 4388-5344

Deviation Request:

Reference: Paragraph 7.I.t_and Table I

The requirements for two fine and one coarse altitude
transducer shall be reduced for TCA Unit #1Ato: One

fine and one coarse altitude transducer, for the Cape

Cycle and HDC.

...... Recopied from originalrequest dated 21, September 1964.

//John A. a_e_
" Rocketdyne

_8ineering

FORM 60_-B-h2 NEW 6-6]

33O ]],-.15019-9-
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m D*V,S*ON OW L_,omlr_ _*,*l[m ¢A_ AV*AT¢O_* I_¢
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|
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g

g

U

a

U

#

COMPONFNT NAME

NAME OF. TEST

I:eference:

7.1._,

7.1.',/_.1

7.1_.1.1

7.1 ._,.1.1.1

7.1 _.1.1.2

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTRO' SYSTEM

7.1.4.1.2.1

NO J"MAC _J2-5_00.-217 _
THRUST CH/;.':BER ASSEZZLY PART "_. NAA_

['AT DUTY CYC_=_:TO F'AII_I_ , TEST NO._-_OEET 73 OF 267"

_-_,cs=c_}2.:_'i0o,Re,,_.o_"o,F_ra_ap_6.3".I.3'£._"

DAT ,Duty Cycle to Failure - TCA #IA-_. '

Test Procedure

Perform Cape Cycle FirLug Test per paragraph &.7.

_ke a one secorA firing foll_aed by another one second flrlng

ten minutes later.

Wait sixty minutes and m_ke a one second, firing followed by

another one second firin_ ten minutes later.

Repeat paragraph 7.1._.1.1.2.

Wait for TCA skin temperature to return to ambient temperature

(70 +_2OF) and perform the DAT duty cycle Firin_ Test per

paraL_a_h 6.7 arid Table II. The Firin_ Test s._l! be t_rm_ted

upon catastrophic failure ( defined in Table If, note & ).

The TCA s.hall not exceed a maximum skin temperature of _OF at

the end of the 100 seconds total burn time ("in spot" performance)

7.!,h.I.2.2 The TCA shall not exceed a maximumskln t_mperature of 65C_ at

136 seconds total burn time. (_uarantced llfe).

7.1.4.1.3 Perform decontamination per paragraph 6.8.

7.1._.I._ Reduce data per SEM _388-_0_O.

7.I.4.1._.I The results of significant data shall include but net be llmlte_

to the following:

7.1,_,I._.I.1 Graphical presentation of temperature versus time for all TCA

thermocouple locations. -.

?.I .E.I ._.I .2 Oraphical presentation of total impulse versus signal width.

7.I._.1._.I.3 Graphical presentation of mean specific impulse versus

signal width. "

7.1._.I._.I._. Failurc Analysis.

PRF..PARF.DBY: DATE. APPfiO_? FOR _'J-,A: OAT{

FOR,,__-_-_,4 _rw/6-G3
P_LVISIC_!

R-15019-2
331 :
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o

?.1.4.2

7.1.4.2.1

Test Data - TCA #11_-

Cozponent Identificatlom

_.s-#Component Nzr.e

McDonnellPart No.

Rocketd_e Part No.
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DESIGN APPF,OVAL. TEST OF COMPONENTS

FOR THE REENTRY COt',q'ROL SYSTEM

• ° ....

Cape Cycle test

Test Cell Location

Test Cell "N_.ber

Test !lumber

Test Date

FOR_ 6C_._-_3 NB_ 6-63
o

It,--15019-2

2 ";

-/7-_-,,u' ..

.k

333



_OC_ IEETDY r_A E

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME T,,'[Pj.IS?CI{_FB..::'P,A._EI._LY

NAME OF TEST_F_ C_.CL"]Tn FAILI_E

r MAC g2-g2700,-217
PART NO.INAA 2C',_i'_O'-$I ,.

. - ],01
TEST NO._-SHEET__OF__

PRFr_L_RO Phase (Effective firing time of .030 see ;

time between pulses, 22 seconds)

Pulse Number, Pre-Ret_o Phase

Signal Width, .mseg.._._

Start T_ne, _ec (25 max_),

Shutdown Tmpulse, ib-sec (.260 max)

]_viror_ent._l Pressure, psia

Enviror_ental Temperatur ep

Oxidizer Tmuperature, OF

Fuel Temperature, OF

Oxidizer Inlet Pressure, psia

Fuel Inlet Pressure, psia

Total Oxidizer Flow, ibs

'Total Fuel _'Io_,Ibs

Mean Mixture Ratio, o/f

Total Impulse, ib-sec

Specific Impulsep sec

Oxidizer Valve Voltage_ .volts . .

°

I

I

I

I

I

I

Ii

|

i
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DESIGN APPROVAL TESTIOF COMPONENTS

EOR THE REENTRY CONTROL SYSTEM

COMPON£NT NAME.__5_ZST CH.;d:B:'U_.A_LY

NAME OF [[EST._.T),'_T mff2',f .TYC,LF,?0 FA'[I,UR_
I I "I I I| l

f MAC g2-g2?Q0-2!7 -

PART NO. t NAA 2_130-6],

O1
TEST NO.__HEEr__OF--

IIIPI = L I I

REPRO Phase (Effective firing time of ,070 seconds;

time be_+een pulses, ,048 seconds)

Pulse Number, Retro Phase

Si_,_al Width, mse_..

Start Ti_e, ,.'mec (25 _x_l_

Shutdown Impulse, lb-sec (,260 max) _"'_"

Environmental Pressure, psia

_i_viro_uental T_perature, .O_-_@ ___•

Oxidizer T_uperature, °F

Fuel Temperature, OF

Oxidizer Inlet Pressure, psia

_el Inlet Pressure, psia

Total Oxidizer Flow_ ibs

Total Fuel Flow_ ibs

]._.eanYixture Pmtio_ o/f

Pulse Total Impulse, Ib-see

Mean Specific Impulse, sec

Oxidizer Valve Voltages volt@..

.I, +z%> _].__

l_._s __,j+_.__..
+ ;;-e-

___7.___-- ..__7 _ __,

_1 _._____1

.:,,Y..

2.,/_ :z, //7 •

:W,,-

....__:.Z___
..,Z+_s

• _7

2_

:'_el Valve VolSa_e, volts . ;_&____ _ ___6

Oxidizer Valve Current, a_ps_7.__._._ / __. +_.@_._.!_=.___+J+a ..... /. _'d :

meZV_+e m=mt, +++ • I.._-+.V___.I..._+.+/_..;....___...__t/z_,
Electrical Power, watts__ L _' )";,.-Y'_ L _+'_4 [99- _':

' i

R-]5019-2

%.

7
4'
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENTNAME _._._S? CiL._,'a.._ AS_._LY

NAME OF TEST_DAT D_.r'_"r CrLrCT-C,TO FAiU_,
...... H ! I I

POST-RETRO Faase (Effective firinE time of .030 seconds;

time be_reeu pu!ses_ 22 seconds)

Pulse hkmBer, Post Retro Phase

iSi_al Width, msec ..... • '

Start Tins, _sec (25 max_) .

Shutd_,u.Impulse, ib-see (.260 max)

iEnvironmental Pressure, psia

_2-52700--217
PART NO._"

MAC
NAA _O8130-61k

hOl _ • "
TEST NO.__,HEET__OF__

! I

, ,._.

t
_5 4./ --IS-_--'-K....

/_'-_ i z:_.'Z
I

.Z-_" .;_/8 J .,__> _. __

!•,, O:g'__.] ,#_ :

Oxidizer T_peraturej OF

Fuel Temperature9 OF

Oxidizer Inlet Pressure, psia

Fuel Inlet Pressure, psim

Total (_diz_ Flow, 1ha .....

Total Fuel r-_o_, lbs

Mean ML_ure Ratio, o/f _

Pulse Total Ir_ulse, Ib-cec

DATE APPf_OVED FO_ tZAA:

Noah Speeifi.cImpulse, sec

Oxidizer Valve Voltage, velt_ .... "

Fuel Valve Voltage, volts . : - .

Oxidizer Valve Curr_to -.-__s

Fuel Valve Currect_ a_p_ .,

Electrical Power, watts

PR.EP,_.J:_ED _=Y:

_F

)_.,/

__,_. _

__2_o__ 7D __ _

I

.... '1_;'_- _-_

DATE :.O FOR F_cDON_,ELL:

336 i.

3
1"b-15019-2 -.

, C_,,,_ .F-_-,_,̂_ -
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPO_.NT NAME _I;ST C!L_-_2

NAIVE OF TEST _nATDUTY CYCLE TO FATIGUE
I I

?.Z-L_ITRYSubcycle Pha_e Xo,_, Pulse No, 1

(I second .n:,-_i.mefoL_m:ed,by ,_ _econds off-time)

:.'LrLng Duration, sec

r MAC52-52700-217

"PART NO'tNAA 206]_30-_! _

' Q ),O-TEST NO._-_;OH_ET--OF
I I I

Time of Data Slice, sec

Enviro,mzental Press_ure, psia

>_vl./-onment.alTem'.perature,OF ._7/Z C_4_.,_ cy).

Oxidizer Temperature, OF

Fuel Tem.perature, OF

_.<idlzem Inlet Pressure, psla

Fuel lhlet Pressure, ps_

_cidizer =Io_Tate. Ibs/sec

Fuel -ric_T_e, ibs/sec

Tbr_t, _bs, (_.5 -+5%)

Speci._io ir_m_Iso, sec (266 rain)

St,_rtTine, nsec (25 max)

Shutdown Ir_pu!se.Ib-soc (.260 max) _ _"

Oxi_zer 7alve Voltage_ volts

P_el Valve Volt.to. volts

Oxidizer Valve Current. amps

'Fuel Valve Current, _ps

Electrical Power, watts

Site
Data

_ ,_

_,_L _ _

&_,_

&__

_._

. J,_

7-,_. _' •

..__4_

./.- _ _

. V',_. _.,

Standard
Vacuun.

0

7O

7o

287

291

_AAZ_
__ }._).

i R-15019-2 f

:_ - CO", .,,' _"_ _",,..,..,_,'-'..̂-' "
--.+-r_-

., ,. |
!
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• DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

RE-ENTRY Sub-Oycle Phase No._.Z_-
(one pulse with effective firing time of i second;

l? pulses _zlth effective firing time of .020 seconds;
time between pulses, .4 seconds)

Pulse Number, Re-Entry Sub-Cycle Phase

Signal Width, rose9 . : .

Start _Ine, _ec (25; max)

Shutdc_n 7mpulse, Ib-sec (.260 max) _

Environmental Pressure, psim

Oxidizer Tenperature_ oF " "

FUel Temperature, OF . ..
• +

Oxidizer Inlet Pressure, l_ia

iFuel Inlet Pressure, psia

Total O_dlzer FI_,, Ibs ""

Tot._l P_el Fl_a, ibs ...........

].Iean Mixture R_tiop o/f

Pulse Total Impulse, ib-sec

Nean Specific. Impulse, sec

Valve Voltage_ v_Its =

Valve Voltage, volts

it.. /_"

i

___.-_, _-_, I

___#L___a" .._.,4a I

._.,____V_2-__-___Z_._
__..__,_____....._ _-_ I

Oxidizer Valve Current, s_p.s

Fuel Valve Curreat, amp_.

Electrical" Power, watts

338 i " .. - ,w._',.JINI-iL._L_IN i I:_L
.... +.... :..-.:._

• ; ;.........................L"• ' "" .L:_.............-.-.,.'...............i ........ ' +:..........

II

B

g

g

il,
!1

I!
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME _I;ST CI_!C_.'_P,

NAME OF TEST DAT D,YPYCYCLE TO FATIXTRE

' i i l

Rr-_ITRY Sub_jcle Phase No.___., Pulse No. I

(i second on-ti,_e .:'ollc_-ed by .4 _econds off-time)

NO J"MAC5Z--',-7._cO"_'17 -
PART l. NAA ?Of.l_O-.6! ...

, I.O.-
_TEST NO._-_i__ET_OF_

I J I

_._ S+_mdard

_'_IringDuration, sec.

Time of Data Slice, sec

Enviror,mental Presmme , psia

._nvironmcntal T_perature, OF

Oxidizer Te_mperature, oF

Fuel Temperature, OF

_._diz_m Inlet Pressure, psia

:n_elInlet Prossure,. psla .

Oxidizer Flc_Tate, lbs/se¢

Fuel !,'lourate, Ibs/see

Nixture Ratio, e/f (1.30 -+3%)

Thrust,Ibs (_3.5-+_%)

Specific Ir_Ise, sec (266 rain)

Stnrt Tim'.e, nsec (25 max)

_hut_ I_pu_Ise,Ib-sec (.260_ax) _*_

Oxidizer 7alve Voltage, volts
e

Fuel Valve Voltag,e, volts

Or_dizer Valve Current, amps

Fuel Valve ,_u-rent,m,ps

Elechrical Power, watts

4. ,_ F_" Ed..,u .,wv'._-.s'_'_-;,$"elcl . "

• .,_d:_. *t

__ _

_._ _ .

0

70

7o"

287

291

=_. 9.

:_ _ I I I It! ....... J i I I I I '

__,_/_ ,,.,, ,.,. ,,-/,_l:_ ,_ .,_z,---z/. /, _,.o_EC£0,.._':". , 1%ai"£-I///V,>//,."T, ;T--/FY
), ., ,.,; ' #.

_U_;-Ib%)O-U-qqNEW O-O_

_ #'_ I I'_, ,_ I"',,_ _-,, _, .....
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DESIGN APPROVAL TEsT OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME ,TH?IISTCIL_IB!,_ASSE!,'_LY

NAt._ OF TEST_.%T DLTf ,..'/i'CIZTO FAIIZ_E

I II "t r

RE-I_TRY Sub-Cycle Phase No,__.__.

(Repeat of Re-Entry Sub-Oycle Phase No. l)

" Pulse humber, Re-Entry Sub-Cycle Phase

NO j"MAC _2-_2700-217 _
PART "[NAA 208130-.61 ._

.. hol
TEST NO._SF'_ET__OF__

II

Signal Widthp msec " _ . _

Start Time, reset. (2_; max) _ _

Shutdown Impulse, ib-sec (,260 max/_ 9_

Environmental Pressure, psia

Environnen_al Te_peratarep oF //_& m_z____.

Oxidizer Temperaturep °F " _.... --

Fuel _mperature_ °F,

Oxidizer Inlet Press_re_ psia

Fuel Inlet Pressure, psia

Total Oxidizer Flo_r_ibs

Total Fuel Flow, Xb8

I.;eanMixture Ratio_ o/f

I_Ise Total l_pulse, l_=ceo

Specific Y_pulse, see " .

_Izer Valve Voltage, volt#

_el Valve Voltage, volt 9 . , .........

O_zer Valve Current. &,nus

F_oI"Valve Current, s_p_

Electrical Po_er, watts ..___,_'_, 9 9."/'_

V_L.Z_"x._/____/_ " " " "°_ t_ " -_

3',o i.% _ r',,r","_.c.,_._'_ v'r, A ,
" " ' . .... ---_.#VI _li - I_/-l_| ',l i I_-%_..

I_15019-2

• -
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

Firing Duration, sec.

Time of Data Sllce, sec

Fmvlronmental Pros.sure,psia

•Dnvlronmental T_<perature, °F _Cr___#_#__)_i+

Oxidizer Temperature, °F.

Fuel Te_..perature,°F

_..'Idlz_cInlet Pressure_ psia

:-_elInlet Pressure, psia

_%idizer 71c%Tate, Ibs/sec

_el ".qo_Tate, Ibs/sec

_'_--_eRatlo,o/_ (I.}o-+_%)

_t, _bs (_.5 -+5%)

Specific I_m1_e, sec (2_ rda)

St,_rtTime, nsee (25 max)

Shutdown Ir_pulse_Ib-sec (.260 max) _#

Oxidizer 7alve Volta4e, volts

Fuel Valve Volt_,e_ volts

Oxidizer Valve Current, amps

FUel Valve .Current,_ps

Electrical Power, watts

Site
Data

Stand m"J
Vacuun

O

70

70"

287

R-15019-2

FORMcDOt_LL:

_m ! I " + -- " ...... "_- .....
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DESIGN APPROVAL TEST OF COMPONENTS

FOR. THE REENTRY CONTROL SYSTEM

RE-ENTRY Sub-Cycle Phase No.__

(Repeat of Re-entry Sub-Cycle _-haseNo. i)

%

Pulse Number, Re-Entry Sub-Cycle Phase

Signal Width, msec

Start Time, msec (25 max).

Shutdown Impulse, Ib-sec (.260 max) _ _4"

.o_ental Pressure, psia

Env_ental Temperature, OF ('/,_,z_,,_'___.

Oxidizer Temperature, OF

Fuel Temperature, OF

Oxidizer Lnlet Pressure, psla

Fuel Inlet Pressure, psia

Total Oxidizer Flowp ibs

Total Fuel Flow, Ibs

Mean Mixture Ratio, o/f ._

Pulse Total I_pulsep ib-_ee _....

Nean Specific Impulse, sec

Valve Voltage, volts

FUel Valve Voltaire,volts

Oxidizer Valve Current, _p.s,

'Fuel Valve Current, stops,

Electrical Power, watts

F_cL_.PARF--DBY: DATF. | A_ROV£O ('-OR _CAA: _ DATE I_

J

U

g

!

!

|

I

|

!1

it

I

I

g
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DESIGN APPF_)VAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

f MIM:_2-52700-217..

Visual Inspection Resultl

• ? ..... ,

i

" , • , ,

., - o .

:: i

I

+.

• I

¢

[:
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DCP Ent'd
By &

No. Dole

©

ACTION
TAKEN

+.

INSPECTION DISCREPANCY AND CORRECTION RECORD

MAKE ENT_': CLEAR AND CONCISE, USE INK

SerialNo _fl/_/-'/_'¢_2

ow,.,,,2_
Mode,.....O_It 7C/7

DESCRIPTION O; DISCREPANCY AND ACTION TAKEN CLEARED BY

Mech. Lead- Insp.
& man &i &

Ck// _;;'......... °°'" °°'' °°'"

£ei ?/,>.,,m?,L</x_. /

I

I

g,

,F&'(_.h,._,&&,.<__-,',a_ ._;.'..,,

j _ ,A,)NO.3_ _ /30 -_V,'z:<io6o¢_,_) 7"dll.

I I ' I

I i .,o 7"o 6._,:_o H n u i in

v

I

ai
le
g 1

I'

v

.!

I iii i im I _ i_ I

"_B'i " " _ ' <, ' - ..........._ KD'iled _'o o,/'e",_ Oo,-s D/e�.9 d_.;_o_ L)e<.o,._D...,;_o't,o_

.&i__u__................... , ,- 7._7=_::,
AaION : .I- .1 .

- ,r_ , t_:..-,)_. _ -... <,.I.._. _<,. "_"_ _"/ :

..... _ _-_W -_2'r<'_i_¢'t .............,....1.;-...,, o 7/,,',o_z_ _ ey<,/,, o<,<i,, ,,,,

!_ , ___ : __?_"_i
,,_ I "I-' t,-,'l
tA)<:EN, ...... I _I ",_/ "4ml

.Form I ?5"U Rlit. 12-57 i _1t_ I
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IL4388-5152

INTERNAL LETTER

North American Aviation, Inc.

TO

Address

•Those Concerned

DATE 22 October 1964

FROM Gemini DAT-RAT Unit

Address D/896-388

m_o_E 66o8

SUBJECT Plan of Action - Deviation to Gemini DAT TCA Specifications

208130-401 and 208160-401 for Purpose of

Completing Testing P_quirements !,,

The pre-funetional failure on the RCS DAT unit #1A oxidizer

propellant valve, P/N 405557, S/N 875999, during the explo-
sive atmosphere test necessitates the followin_, deviations

in order to accomplish completion of the prescribed testing.

"_ _ J" ;''t "Identical prnpellant valves are curren ly available on OAMS

25 .ib nAT Unit #I, P/N 208160_,: S/N 4058233, which has
completed the prescribed test requirements for that unite

It is prooosed that the propellant valves from this unit
be utilized to conduct the remaining test requirements,

explosive atmosphere and propellant resistance,, for RC$
25 Ib TCA Unlt _-A_

The procedures undertaken to accomplish the aforementioned
shall bet

_epropel_ntvalvesshallberemoved _ _

25 ib TCA Unit _.

The propellantvalves of item I shall be subjected

to a pre-_nctional test identical to the retire-

ments of _e DAT specification 2_130-h_ explo!

sire atmosphere test. _alitycontrol s_veillance

s_ll be required.

If the propelhnt valves success_lly demonstrate
fulfil_ent of the test require_nts the results

of the tests, the data sheets, duly _ified, sh_l

i_e_ed in the _T specifi_tion attesti_ to

_e completion of _e required ex_osive atmosphe_

_e_u_tionals, .

R. Cole

Approveds W. Smith _

Suporv!sor

Propellant Controls

Gemini DAT-RAT Unit

Su_rvisor
(lom4ni DAT-RAT Unit

3_6

• " i

I

Ib..15 019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME

NAME OF TEST.

Re_erence:

?.I.5

7.1.5.1

THRUST CKA_ER ASSEMBLY

EXPLOSIVE ATMOSPHERE

52-52700-217r MAC
PART NO.t NAA. 208130-61

MAC SCD 52-52700, Revision G, Paragraph 6.2.3.13

Exploslve Atmosphere - TCA #I/_

Test Procedure

7.i.5.1._

7.1.5.1.4

7.1.5.1.5

7.1.5.1.6

7.1.5.1.?

?.1.5.1.8

7.1.5.1.9

?.l.5.LlO

PREPt_qEO BY:

Perform Propellant Valve Removal per paragraph 6.10.

Perform Propellant Valve Proof Pressure and Leakage per
paragraph 6.1. ..

Perform Pr6pellant Valve Electrical Resistance per paragraph 6.3.

Perform Propellant Valve Dielectric Strength per paragraph 6.4.

Perform Propellant Valve Functional per paragraph 6.5.

Install the propellant valves in an explosion test chamber
in accordance with Figure 9.

Instrumentation shall be provided for monitoring propellant
valve body temperature and the test chamber ambient air
temperature.

Seal the explosion test chamber and raise the internal tempera-
ture to 160 _5 F.

Allow the temperature of the propellant valves and the

explosion chamber te rise within 20 F of the temperature of
paragraph ?.1.5.1.8.

Reduce the pressure within the test chamber to simulate a

pressure altitude of I0,000 feet above the desired test altitude.
The desired test altitude for the first test is sea level.

]"

Roy. C_,/(,-s.._te

R-15019-2

APPROVE';C'_rORNAA: DATE FOR McOOt,:NELL:

9---zz.<,

_9 ,(,/

._q
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

"MAC 52-52700-217
COMPONENTNAME THR_LIST_ER J_]_TLE PART NO ,_ 208130-61

•. • "LNAA

NAME OF TEST EXPLOSIVE ATEZ_PIEt_ TEST NO. 208]'30-S40H_ET9--._-8OF 26__7

....................ii Introduce into the test chamber, in proper quantity, commercial

butane so that an explosive atmosphere is attained for the
desired test altitude. -

Return the test chamber's pressure altitude to 5000 feet above

the desired test altitude by admitting air to the chamber.

Allow the test chamber's explosive mixture to circulate for a
period of three minutes.

7.1.5.1,15

7.i.5.1.17

II

Energize the spark exciter within the combustion sampling
Chamber of the test chamber.

If combustion is demonstrated within the combustion sampling
chamber of the test chamber proceed with paragraph 7.1.5.1.16.

If not, vent and purge the test chamber and repeat paragraphl

7.1.5.1.8 through 7.1.5.1.15.

Energize the oxidizer valve with 26 +_IVDC for a period of lO

seconds. Then de-energize. Explosion generated by actuation of
the oxidizer valve shall constitute a failure. See paragraph 3.6.

Energize the fuel valve with 26 ±I VDC for a period of I0 see-

onds. Then deenerglze. Explosion generated by actuation of
the fuel valve shall constitute a failure. See paragraph 3.6.

.Repeat paragraphs 7.1.5.1.16 thrcugh 7.I.5.1.17 nine successive
times.

If explosion did not occur during performance of parasraphs
7.1.5.1.16 through 7.1.5.1.18, slowly admit air to the test
chamber to produce a simulated pressure altitude of 5000 feet -
below the desired test altitude. If thedesired test altitude

is sea level, reduce the test chamber altitude to sea level.
As the altitude is being lowered, perform _._ragraphs7.1.5.1.16

and 7.1.5.1.17 once during each lOCK) feet of drop.

DATE :OVEDFORMcDO;'th;_Lt:
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

N FMAC 52-52700-217
COMPONENTNAME THRUST CHA1V_ERASSEI,_LY PART O'iNAA 238130-.61

2 81- 401
NAIVE OF TEST EXPLOSIVE ATMOSFI_RE TEST NO 0 _.(TSHEET99OF 267

,, ,........ .......... , .... , . "

7.1.5.1.20 Repeat paragraph 7.1.5.1.14. If combustion is not demonstrated

vent and purge test chamber and repeat parsgraphs 7.1.5.1.8

through 7.1.5.1.20.

7.I.5.1.P.I Vent and purge the test chamber.

7.1.5.1.22

......... following desired test altitudes:

7.1.5.1.23

..........from the propellant valves.

7.1.5.1.24 ......Perform Propellant Valve Proof Pressure and Leakage Test per

paragraph 6.1. _-

7.1.5.1.25 Perform Propellant Valve Electrical Resistance Test per

- paragraph 6.3.

7.1.5.l,26

7.1.5.1.2'/

Repeat paragraphs 7.1.5.1.8 through 7.1.5.1.21 for each of the

5000feet, I0,000 feet,
20,000 feet, 30,O00feet, _D,CK)Ofee_ and 50,O00feet.

Remove all test equipment, pressurant and electrical conneetlons

Perform Propellant Valve Dielectric Strength per paragraph 6.4.

Perform Propel/ant Valve Functional Test per paragraph 6.5.

7.1.5.1.28 Replace protective covers.

i
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DESIGN _P_.-'X)V_.. TF.ST OF COMPONENTS

FOR THE REENTRY CO;KROL SYSTEM

CO¢_PONENT NAME _UST C_ER ASSL-._BLI

NAt,_,EOF _ EXPI_IVE A_(C_PE_ •
...... Ii I I

1"MAC 52-52_(:X)='217

P_TN°'1.__o-_

7A.5,2 Test Oat,a - _ _ .

7.!,5,2.1" .Component, Identitic&tion
.... o

Compone._.t Name TCA
Fuel ..
Valve

.__ ;,._ _

_SOI"
Valve

D/V/_ ':">
McDonnell Po_'_,, No. v- 4:-:

.......... ,. _,,>. . _._>"
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A OIVISlON OF NORIH AUCflICAN AVIATION |I_llO

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME

I'_M,E OF TEST

THRUST CP_BER AS-SF_MBLY

FUEL AND OIIEIZER RESISTANCE

MAC 52-52701-217

PART NO. t NAA

2081TEST NO. 208130" SHEET110 OF267

Reference: FAC SCD 52-52700, Revision G, Paragraph 6.2.3.18 & 19
L

Fuel and Oxidizer Resistance - TCA #I A

?.1.6.1 Test Procedure

7.1.6.1.1

?.I.6.1.2

?.I.6.1.3

?.I.6.1.4

Install the oxidizer propellant valve as shown in Figure 12.

Close VIO.

Attach to the inlet of _I0 a Nitrogen Tetroxide propellant supply.

Adjust the propellant supply pressure to 150 +.15 p61g.

Open RIO. Adjust the DC power supply to 26 !2 VDC. Energize
the propellant valve. When propellant (liquid or vapor) appears

at the dlsc_rge, de-energize the propellant valve_

?.I.6.1.5 Adjust the environmental temperature to 160 +_5 F. When the

propellant valve body temperatule reaches this temperature recor_

the date and the time on the data sheet. The propellant valve

shall be exposed to propellant at the above temperature for a

period of two weeks (336 hours).

?.1.6.1.6 Activate oscil_oscope to record propellant valve voltage and

current traces. (For opening and closing response ). _erglze

the propellant valve with 26 +2 VDC. When propellant (liquid

or vapor) appears at the discharge, de-energize the propellant

valve. (As a result the valve "on" time will take place over a

relatively short period of time. It is intended this way to

avoid the problem of disposing of large amounts of propellant).

I ?.1.6.1.? Repeat paragraph 7.1.6.1.6 threetlmes daily at equally spaced

! _..Jr',J'. V',-,K..,'--L_--'I"I'-I'__W _J--LJ_ , • "

v--_ c/ .....
352 L : R-15019-2
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& DIVI%ION O_ NOqTH A_QICAN AVIATION INC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME,

NAME OF TEST

7.1.6.1.8

7.1.6.1.9

7,1,6,1.10

7,1,6,1,11

7,1,6,1,12

7,1,6,1,19

7,1.6.1,14

7,1,6,1,15

THRUST CFAFBER A_EM_LY PART NO [M-_C 52-52700-2_17 .
t NAA 208130-61

• -401
FUEL AND [D:IDIZER RESISTANCE TEST NO 208130 SHEET111 OF 26'/

At the end of the two week period close VIO and record the rl_te

and the time on the data sheet.

Attach a ON 2 supply to the inlet of VIO. Open VIO and supply

GN 2 to the propellant valve at 120 ±I0 psig and 160 _IOF.

Energize the propellant valve with 12 ±2 VDC for a period of 3

minutes. Then cycle the valve at the same temperature and

pressure as follows for ten (I0) times, using 26 +i VDC.

(a) 5 +I seconds o. time
(b) 5 _+I seconds off time '

Close.VlO.and d_sconnect the GN2 suppl.

Attach a Freon _ supply to the inlet of VIO . Open VIO and supply

Freon TF to the propellant valve at 35 to 50 paig. Energize the

propellant valve with 12 +2 VEC for a period of 3 minutes. The-

cycle the valve at the same pressure as follows for ten (i0)
times, using 26. _1 VDC.

(a) 5 ±I seconds on time
(b) 5 +i seconds off time

m

Close VIO and disconnect the Freon TF supply. Repeat paragraph

7,1,6,1,9, -.

Remove the propellant valve from the test setupe

Perform Propellant Valve Electrical Resistance per paragraph 6.3.

Perform Propellant Valve Functional per paragraph 6.5 on the

oxidizer propellant valve at the temperature of paragraph 7.I.6.1,5.

Perform Propellant Valve Dielectric Strength per paragraph 6.4

on the oxidizer propellant valve at the temperature of paragraph
7,1,6,1,5,

Perform Propellant Valve Proof Pressure and Leakage per paragraph

6.1 on the oxidizer .propellant valve at the temperature of
paragraph 7.1.6.1.5.

Pr,_:PA,RED,_Y: _&TE"_
R. Cole

_ _:, oA_
._._.,,_.../_-,_+_,...
FORM 60(_-B-44 NEW 6-63

R-15019-2

..... DATE

APPR_EO FIj_,_._A:

-. " ' 553
I



I].O CI_ E T B'_y'p_ E
A _IVS_;ON OF NOI_T(=ql AMCRICAN AVEA_ION. _N_ lt"b.

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COM_ NAME

NAME OF TEST

T}LRUST CHA_ER ASSEmbLY

Ft,_L AND OXIDIZER RESISTANCE

,.i.6.1.16 Perform Propellant Valve Load Analys_s pep paragraph 6.9 on
the oxidizer propellant vslve. Adjust the propellant valve

body temperature to the temperature specified In par_grsph
7.1.6.1.5+

Repeat paragrophs 9.1.6.I.12 through ?.I.6.I.15 except that the

envlro_mental tempo_ture of p_ragra_h T.I.6.1.5 shall be

changed to 15+_ F.

Repeat paragraphs 7.1.6.1.1 through ?.1,_,I,16 on the fueX

propellant valve except that the propellant as specified

In paragraph 9.1.6.1.2 shall be Fonomethyl Hydrazlne and that

the flushlng fluid as specLfied In paragraph 7.1.6.1.10 shall

be alcohol.

/. C . "

T.G. Kniffln "/-/o-C,4

R_;ISIO._ B .... Dated ---'---

35% R-15019-2
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DESFGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME THRUST, CH._HB]_R AS&-_LY -

NAME OF TEST PROPEL[ART VALWf CONTII_!I.K)U$DUTY
--- ,r............ ,

P_._NO{__-_oo-_,,
A.. 2081,30-61

TEST N0.2081_ C_-_O_ET__OF__

Deviation Request:

The functional tests (paragraph's 6.1, 6.3, 6._, 6.5)

subsequent to the Propellant Valve Continuous Duty
cycle will be run on_ for the oxidizer valve.

Recopied from original request dated 8p September 196h.

. .Jim _avro_7
MAC Engineering

t2-._.- ¢9'

R. Cole

Gemini DAT-RAT Unit

FORH 6o_-P_,-b,z NEW6-63

R-15019-2

!

355 _ ,



l_OC _ I_T DY r'_/E
A DIVOS*ON OF _O_TH ,_ ** • ,.'=AT,O_. i_c

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME THRUST CHAMBER ASS]E/_LY

NAME OF TEST

Reference:

9,I,?

PART NO [MAC. 52-527OO-217
L NAA., 208130-6!

PROPELLANT VALVE CONTINUOUS DUTY TEST NO 2_I_AsO1EET 1.25 aF _6"/

, , _ ,, ....... J ,

_L_C SCD 52-52700, Revision G, Paragraph 6.3.1.3.2.2

Propellant Valve Continuous Duty - TCA _IR

7.1,7.!

?.1.1.1 .I

Test Procedure

Install either the oxidizer or the fuel propellant valve in a

test setup as shc_n in Figure I_. Remove the propellant valve

from the propellant valve outlet adapter.

7.1o?. 1.2

7.1.7.1.3 1

7.L7.1.6

Activate the temperature recorder and thermooouple.

Adjust the DC power supply (paragraph 5.4.1 ) to _ _+_ VDC

and energize the propellant valve. Record the date and the time

on the data sheet. The valve shall be continuously energized

for a period of 24 hours. Following 0.1 seconds but prior to

one minute of energize time reduce the DC power supply voltage

to 10 +_2 VDC. At the end of the 24 hour period, de-energize

the propellant valve and record the date and the time on the

data sheet. Record on the data sheet the valve body temperature

at each hour of accumulated energize time starting with the

time of initial voltage application.

Remove the propellant valve from the test setup,_J./ r ..b," .'"

*!, .:::_jl_ _ ,. 1 ,, _ _

Perform Propellant Valve Proof Pressure and Leakage per

paragraph 6.1.

Perform Propellant Valve Electrical Resistance per paragraph 6.3.

7.I,_,I .7

7.1._.1.8

Perform Propellant Valve Dielectric Strength per paragraph 6.4.

Perform PropeiIAnt Valve Functional per paragraph 6.5.

PREPAREDBY: APPROVEDFO_NAA: DATE D FORMcDONNELL;

Dated

;R-15019 2
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A I_IVS|ION Ot r N_._TN AMI[,RI(_AI_I AVIATIOhl, IN_

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE RE'ENTR'II; CONTROL SYSTEM

C.,OMPO,_EgT N_V..E TH,'P.UST CHA!.._5:R .-,_.-,__'='rV..-.,...,.

N^"'= CF TEST PROPET.'r.&,_;TV_.T,V_-" CmIT'r'.:_JC::S DT!'__

Valve body temperature

rt,_c 52-527oo-217

PART NO. l NA._ /C_12O-t)l

Ho_ T_p. Ho_ T_p. Ho_ T_p.

0 _1 o F 9 //_°F 18
1 /,'_'-' F 10 7)_ = F 19
2 /.....LL._L F 11 /(_" F 20
3 117 ° F 12 //2 _ F 21

/_ 7/? -_ F 13 . //-_ F 22
5 ,1_.::" F 1_ 1/_' F 23

6 '/:,_ F 15 I1_,_- F

? t('_ _ F 16 _F
8 lJ£j' F 17 /1/_ F

• . •

_TEiW,NESS_,oa._

c/

T.G. Kniffin
7,_-

/_/-_'_ _ r- _
ro_ 6o8.m_,3 NEW _-63

Rev. B date
,,,, , ,,

"I
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Propellant Valve Proof Pressura and Leakage te_t (reference

paragraph 6.1 )

Proof Pressure

Pressure " "

(_oo._o)
Time Duration
(:_=t,._)

Leakage
VoZta_ (26-_+o._)
Inlet Pressure

(zoo40)
Time Dm-ation

Leakage Rate

(2.23 =_c_u=)

Inspect'ion Re=arks

Fuel Valve

• °

• @
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DESIGN AP27,OVAL TEST OF CCMPO_E_q$ .

FOR THE RZ,-_TRY CO_RCL SYSTEr,,I

- , rMAC 52-52700-217
COMPONENT NAME .._rL"L'_T CV-'J.'._'."R '-- ---_-.-.¢,v PART I_(1t NAA'2G?'1.30-61

t

NA,MIZOF TEST. FT_.,O..... ,_,_ VALVE CC.,q..._C,,S DUq_r- TEST t_). 20_,1_0 SHEET __29.;F 2..__0?

?.1.? .2._ Propellant Valve Electrlcal P,esista_ce test (reference para-

£raFla 6"3) " @_CF).
Lnvironmental Ter,7.erature qO

Resist_ce

Cxldizer Valve

Fuel Valve

Resistance

Oxidizer Valve

Fuel Valve

J_.2- cep_b!e ._r F_e !-%
yes or no 7e_ _i_,<../;.C:

o_J_s (Acceptable per Figure 15,
•yes or no ,,)"

.... ohms

Inspection R_.mrks

/

i

B

Revision B Dated

560, R-15019-2
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' f
I ;.:.._-_.:c'OF TEST

,r t,

I 7.1.7.2.5

|@

A _)41%tlllllON O I[I" NOIIII'I_I AII,44[dI_I_4N AVIATION. IN_

t ¸

P.,ES:GN AgP,_OV',_... TEST OF. COMPONENTS

FOR THE. REENTRY CO,"¢I'ROL SYSTEM

• r::_ _-5_om_- 7 l
C_MPOMENT NAME ,TF_.USTCF,:,_._E:q ASS_-_LY PART NO.,_. t.Ct_ 20,____.a130_I i

i

PRO, ELLA}_T VALVE CO,,_TEr,,_!:nU_DT]TV _ST No. 2OR130-SHEETl_'O_E 257

i

Propellant Valve Dielectric Strength test (reference paragraph 6.&)l

|

I iI
|

0
!

O0
B

9

D

(_<idizer Valve

Voltage
Volts

500 +I O

A to Ground

C to Grcun_q_

A to C ._.__' b-OO

Inspection Remarks

_-_-_(

Current

}[icronmps
500 max.

Fuel Valve

Voltage
Volts

Curr_nt

Microamps
500 max.

R-15019-2 361
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l'lO f__E E TDY_ 1_

DI_4ELOPMENT LA_ORATORY TEST REPORT

PREPARED BY I EWE NO.Cracr_ft ____.53 9_2_

PA.T _ PA.TNO208130_6125# RCS TCA (Unit #I A S/N 4060448

PAGF OF

LAB TEET NO.

)XI )IZ

Ho:'iz_ntLl = Ira:/c

Ve: 'tii:al = !Ore'r/c;

Re, ui_'em,_nt = 0.I)O6 s,._c.;

Ac_ ua. = 0.()04 s,._c.

VE ,TA(;E 'RA(',E

(C].os:_l_T_ Le)

Ho_iz(,nt_1 = .51_/(m

Yez ti(:al = IC_"/cr

_i:lec..ll4",=m,:,,T'i'. = O. 'O"41 '="'"" '"'='""

Act ua.. = 0.(_021 s, _c

I I I
362 --

I I I
Form 6oc_Jz_6v /

",Tew]0-03

FACILITY PHONE DATE

C.P, 2061 9-8.-6&
TYPE OF TEST

POST CONTINUOUS DUTY

_ALTE

S/l_ 8759'799
I i I I I I I

. • L ,:_ "i_ r

t _g

I. ......... J

I I I I i I I

I I i | I I I

L .....,,'-_'_

! ......... :2

_ j

i I I I I

t
R-15019-2

i i I •

0

g

l

I

I

II

II

I

I

g

il

g

D

I]



U

"°

FC:+_60&-Z-_3 N_ 6-63 _ - ' . .

" ' "• " REVISION A i" "'..:"-'_;:_v9 D_tcd

.. , 0 :. = : .-

P.EVISI_ B Dated
IL.-15019-2 363



4 A DIVIIIION Ol r NORTH AM[RICAN AVIAI"ION IN(=

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

rMAc52-52700-217
COMPO_NTNAMET_UST_HA_ ASS_'_Y- 25# PARTNOtNAA20_13_1
NAMEOFTEST DISASS_.'MBLYAh9INSPF_ON TESTNO.2_I_OEIETI_20FEET__

Reference: MAC SCD 52-52701, Revision F, Paragraph 6.2.3.20

7.I.e.I.1,9

Disassembly and Inspection

Test Procedure

Prior to sectioning the TCA perform a visual inspection and

record the post test condition of the TCA.

Cut the propellant valve mounting bracket and propellant

valve feed tubes from the TCA injector face along line A, B

as shown in Figure_ . All cutting shall be done by saw.

Separate the propellant valves from the mpuntlng bracket.

7.I.s.I.i.% Section the TCA by cutting along line C-D-E as depicted in

Figure16.

7.1.8.1.1.,_ Perform visual inspection ofall detailed parts for evidence

of damage, distortion, fluid incc_patability, corrosion ,
broken parts and impending failure.

7.1.8.I.1.6

7.1.8.1.1.7

After test completion identify the sectioned TCA and detailed

parts and package and store for reference (except for propellant
valves).

Machine, on the oxidizer propellant valve, the seat .assembly

to spacer weld to loosen the seat, Only the minimum amount

of material to accomplish this shall be removed. The seat

assembly P/N &O766& shall not be r_uoved at this time.

7.1.8.1.1.8' Machine the filter assembly to solenoid weld to loosen the

filter. Only the minimum amount of material to accomplish

this shall be removed. The filter assembly P/N NAS-28097-TI

shall not be removed at this time.

PI:_PAREOBY: DATE
R.Cole_'_ I/-_0-_#

CHEC>K£/_/_: DATE#>/_'_ 'J zo-o"
OHM L_UO-[J-qq NLW O-O_ •

_/_/._:_5FX/A_ Date //- p P - [_

364
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OIVlS'ON O_ NO_T_ A_ICA_ AVIAVeON tNC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

N- rMAC 52-52700-217
COMPONENT NAME T}5_UST Cm_t_!:_ A&SF;_J3L_ - 22# PART O tNAA 208130-61

A01 132.1__267
NAME OF TEST DISASSF'.'._I,YAiD TT:EP'PI_,TTNN TEST NO--SHEET__OF__

7.1.8.1.1.9

7.1.8.1.1.10

Remove, bag and identify the seat assembly.

Remove, bag and identify the armature P/N 407569.

7.1.8.1.1.11

7.1.8.1.1.12

7.1.8.I.1.13

7.1.8.1.1.1&

Re:=ove,bag and identify the sprlng P_ &O6806.

RCnove, bag and identify the filter assembly.

Bag and identify the solenoid assembly.

Repeat 7.1.8.1.7 thru 7.1.8.1.13 for the fuel propellant valve.

NOTE: Only authorized personnel shall have access to stored
DAT hardware.
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DESIGN APPROVAL TEST OF coMPONENTS

FOR THE REENTRY CONTROL SYSTEM

CO:,_PONE_T NAME

NAT,',E OF TEST

THRUST CHA'_BF_ ASSD'BLY - 25#

DISASSE,_BLY AND INSPI_3TION
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A OIVI_iON OP" NO_T_ AMI_.dqICAN AVIATIOP_d tN_
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

Reference:

7.2

_L_CSCD 52-52700, Revision G, Figure 10

L

Thrust Chamber Assemb]_ Number Two

•This subsection specifies those environment and service llfe
tests which are to be performed on Thrust Chamber Assembl_ -'

N_tmber_.

)

368 P_-15019-2
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• otv,s*o,*, ow No,er_ A l_ cA_, Av,AI,0'_ ,,'_c

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

MAC SC9 52-52700, Revirion G, Pnragraph 6.2.2.1

• @

Pre-Test Inspection - TCA _2

Tent Procedure

Verify that the TCA iN of the proper conf]curation, that

it has.been properly packaged and that it contains no.

defects such as b_oken p_rt_, corrosion, damage or
deterioration. Also verify that the TCA has Fasse_ the
Acceptance Tests of RA0220_50. Only thoze TCA's

.meeting the above requirements shall he accepted for DAT.

7.2.1.I.? _raze propell_nt valve inlet adapters to the oxidizer
and fuel propellant valves per RAO607-OO9.

m

Perform Weight Determination per para_Traph 6,6.

?



:_'.2.1.2.1 "

i

Component Identification

• Oxidizer Fuel
Component Name TCA Valve Velve

_cDo.nell Part ,o. __-_-7.T7_,_- ._# 7

Rocketdyne Part No. ._.o81.9"_-_# q/99194

ooo.oo.,,,_**.,,o.eo.;._(_I
Inspection (reference paragraph'7.2.1.1) ,. -.,-

The TCA was inspected to insure that it was of the proper
confi_lration, t}mt it had been properly packaged and

that it contair_d no defects such _s broken parts, corrosion,

damage or deterioration. Also the TCA records were inspected

and it vas verified that the TCA had passed the acceptance

tests of RAO_20-_50. _(yes or no)

PropelRsnt valve inlet adapters vere In_talled on the pro-

pellant valves _er paragraph 7._.l.l.P. _ (yes or no)"

Inspection Remnrks ....... ,-- _.... ;.................... .....

' (
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i CCMPONZNT NAMZ

. x-',:ZCF TEST
. L , -L ..... ,

7.2.t.2.3

DZSIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CO,'4TROL SYSTEM

e"_,,'_*v_,'y_ C_,.wi_gjj},_,. a_,.. •.... ,_,,. ASS_M.BLY

F',_:-T_ _T T'"'_';'"_", '

PARTNO_ "JAA2o-:_-A,,
. _,u]

TEST NO 2C_'130-_HEETI_ 3F__

WeiGht Determination test (reference I.aragraph 6.6)

All protective clo,sures were removed _zom the TCA.
• V e'._,.,"._ik:'_orI,o) . _Z__

Ti_e TeA d.-_ weicht ",.'as _. _s_ pou_ds.

(P,eco_d to the ne_urest one-hu_d_dth p_d)

_etio_ R_:_k_ d O_ _ _J _)

P_P_,kE_ bY. _,AT_. I _HFOR_O bY:

._ _ I _._;._

i

I

I
I

I

,% ,

/ ,.
• I

_ATEjV_GNESSED FOR NA_ DATE_]_ FG,_ I.;c7.,C.,,",',_

,," # _ i

• 1 v. / _.l',v_._us:._.. _._ _.:.,
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME THItUST CH_tBFdi ASSp',:._i_I,_"-

NAME OF TEST T1._Pv'PATTIT(_ _HOCR"
I ...... r .,,f, , ,

NO ,(" MAC 52-52700-217
PART "L NAA, 208130--_1 ,

l, Ol
TEST N0.2C_130- S_EET_OF_

• • , , f, i ,i

[b h388-53h5

Deviation Request=

A devlaticn to DAT Specification 208130-AO1 is requested
to perfo_ a partial ana]_sls on OFR #O6856F, The tests

to be conducted are;

I) Low Pressure Leak Cheek on Fuel Valve to establish
if valve is closed.

2) Obtain opening and closing signature trace on Fuel

and Oxidizer Valve without zener diode in ciz_uit.

Recopied from original request dated 19, June 19_h.

Gemini DAT-RAT Unit

/2-2- ¢9'

.

FORM 60_-B-I12 NEW 6-6 3
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DESIGN APPROVAL TEST C = COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME

NAME OF TEST

_,., _, Ae_VVBLY, n.RU_,T CHAP,BER ......

TE:4PERATURE SHOCK

Lf MAC 52-527OO-217
PART NO[ NAA =208130-61

401
TEST NO 20_I_XO-SHEET_ -_"3F_"

Reference= MAC SCD 52-52700, Revision 3, Psr_craph 6.2.3.7

7.2.2 Temnerat,_re Shock - TCA #2

7.2.2.1 Test Procequre

7.2.2.1.1 Place the TCA unit in n te=Ferature c},mker ,_aintained at a

tec£eruture of 185 _ 5F.

7.2.2.1.2 Expoze the :CA to I_5 _ 5F for _ continuou_ period of four

hours xr,in:tF',um o

7.2.2.1.3

7.?.2.] .4

°

7.2.2.1.5

Transfer the 7CA unit _o a temperature chamber maintained at

a tempernture of -40 * 5F.
.

NOTE: Throughout the teznerature shock testing the transfer

of the TCA iron one tezperature chamber to another

shall be accomplished within s maximum time limit of
five mlnutes.

Expose the TCA unit to -40 _SF for a continuous period of

four hours minimum.

Repeat ?_:rce:raphs 7.2.2.1.1 through 7.2.2.1.4 two more times.

JLllow the TCA unit to retuzn to room @_bient temperature.

Within one hour, followlng stabilizationof the TCA's tempera-

ture, begin tLe first of the following procedures. The tests

shall be carried throu6h to cbz_letioa without delay. In the

event of a structural failure, see paragraph 3.6.

7.2.2.1.7.1 Perfor_ Propellant Valve Proof Pressure and Leakage Test per

paragraph 6.1

7.2.2.1.7.2

paragraph 6.2.

_P_o., j_ _-7:_ i _:/_o__--"'_'_T" i
n *_'_ _" "T.C.K iffln /'I/ "E? l " -'

. Perform Thrust Chamber Proof Pressure and Leakage Test per

.R_V!SIONA _Z/::;.Lc_x,
R-15019-2

DFC( ;;cDOt_F.LL:

d',

°.
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

F

?,2,2ol o7,.3

7.2.2,1.7,_

7.2.2,1.7.5

Perform Propell_ht Valve Electrical Realstance Test per paraF, r_ph
6.3.

Perform PropelL_nt Valve Dielectric Stren£th Test per paragraph

6._.,

Perform Propellant Valve Functional Test per.paragraph 6.5.

Q

I
I

!

I

I

I

I
I

I

I

D

Q
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" DESIGN APPROVAL TEST OF COMPONENTS

, ,' FOR THE REENTRY CfXNTROL SYSTEM

|. .', _" . , "

Pr_c_u'r L.,,,_ ThrUST .CHAY._.ERASS]£.u.B!_Y PART NA [P.V_C_52.-527.00--217
........ ''"_ _ v'LN.AA P.O_l'.'.to-.6t.

•

7",2.2+2 .Te_t DatL - TCA #2 • • .

7,2,2,2, l Component Identification "

• Component l,lame TC_ " " _

. RcDonnell PartNo. -_.__7_'_- Z/_'" "
• • _ ° •

Rocketd_ne Part t:o. _Z__6/ , "

Component Serial I;o. .-_O0"_TZ_

7,2.2,2,2 Temperature Shock test (re'_e._ence paraEraph 7.2,2,1)

7,2,2,2,2,1 The TCA wasplaced in a _7_p£;ature chamber where it was axposed_5

to a temperature of /_5- F (185 +5F) for a time period of .,_.._

", .._ (_min_u_) hour,. _-/6 -_4,_f_ ,,_._,_,'_
_.:.[

7,2,2,2,2,_ The TCA was transfered to a t_pe amber where it.was

exposed to a temperature of --_.9 F (-&O +SF) for a time period
of 4 (_ mlnt_um) hours. 7_aa_fer t_e -wa_ les_ than five

" _._d ' '
7,2,2,2,2,3 The TCA was transferreD a temperature chamber where it.was

exposed to a tem,_erature Of _F (185 _+SF)for a time period
of __(l+ minimum) houre. Transfer time was less than flve

7.2.2.2.2.& The TCA was transfered to a temperature chamber where i_ warn

• exposed to a temperature of ___Q__F (-LO +__F) for a time p_rlo4
of _ (h _Anim_a) hour_o Transfer time was less than five

oo.,,,-,.

_ "I _ _] " _ _ _ F_--_ ; " _ _ _'--'_--=--'_ I '_ _:' _ :' _ __ <_ ' _-_" __ ;' __i--_-_-_-_-_-_-

!.'> '_- -- ( " " , I '. __ "_" . / ' i IV_!-:IL:..D'L_Y U_:,,,"7"_ C,:.TF...

FOCe460_-B-_3 NEw6-63 '-, i ")

n.-15o19-2 " 375
!
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D£SIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROLSYSTEM

7.2.2.2.2.7

The" TCA was transfered to a temperature chamber where it was

exposed to a temperature of /);_3_ F (185 +5F) for a time _riod
of _ (/_minimum) hours. Transfer time was less than five,. I

minute.. _ (Yes or No)_/J _f 2.:00_n4, &_-17.__} _
The TCA was transfered to a temperature chamber where it was )'[;i_,

, exposed to a,temperature of -_d_ F (-LO +SF) for a time period
of _/. (& minimum) hours. TransfeT time was less,than fiv___-_l

Inspection Remarks _u1_ •
#

•..., A/o_/_ • ........

e

i]

i • = , L--"

#' - , I/_" / IW_IFIEI_,ItYtltJJ_<¢l -ll_ !;ttta'EI
I'?i.../f ! 6"17"_d ! I_-17"_4 1'_,?!x\\,lti,t- t'''' !'_::+A_I

r0_ _3-_ 3 _ 6-63 " " • _'"\ - -" "

• %
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DESIGN APPROVAL TEST OF COMPGNENT_

FOR THE REENTRY CON3"ROL SYSTEM

COMPO_E:NT NAME I_.Rt_T _I-_ER A.SS_LY
.=

_(_ OF TEST _r]_FERATUF&: SHOCK

?o2.2.2.3

f _,u_C52-52700-217
PAnTuo.l,,_ _0___o_1

• °

_opellant Valvo Pro_ Pcessure and LeaP_%;e f, e3t, (reference

paragraph 6.| )

Proof Press_a'e

Pressure

(._o._o)
T_ne Durat£on

l_a_ge "'

Inlet 1:_es sur'e

(_c_.+_j,o)
T£me Duration

IA_akage Rate

(2.23 maximum)

Ox£diz-.rVe.lvc,

_-'o_o.__ __.

J mlnutes

mln

Fuel V_ive

_____
_,,_ ....

<

_n_e,
• ",_ -

m£n

_nspectlon Rac'_rks

• , _

%" " t I i /;.> • _ IA- -H,_ _ _>'," k__ /
'/ ., - ,'- #"_/

41._,/t4 1 p.i.., X/_v# l" I'" " I "_" ' iI_¢_"7_ZDPJY6'I'_: 'Oll.I/_',,°_rll

/ I "

R-15019-2 377
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DESIGN APPROVAL TEST OF COS_PONENTS

FOR THE REENTRY CCNTROL SYSTEM
o

OZ)_PONENT NAME _:Z',:3T C--.,_.'L,':; A:'S!:.?LT PART NO.tNAA 2,'J V_P,-A1

N.AJ,XIZOF' TEST, _-.,,"@_E SHOCK TEST N0.20/_13C)=SHEET__O-.)F_

7.2.2,2._ Thrust Ch_ber Proof = ......

paxa_a Fh 6_

Proof Pressure

Pre56ure

Time. Duration

(3_.2.5)

%

1_t AFpllcation 2nd AF':iCcation_.
f_* .t-- -t

In_pectlcn figures

V
: : : ,, _

j. ,J _ Jl ,

_.o._'_._

rc_ 606-B-_ N_ 6-63

°., ..,

PT.,'_0AwED BY: I_TE

-__.(?o_.
&- _7- &d

WITNESSED Fr_ NA,A, 6.%_1"_ CERTIF£ED FC_:McIX%'LNELL:

• . c_ (.

• iX

%

& - .... ".

!
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DESIGN APPROVAL TEST OF'CO,Y,I:_NENTS"

FOR THE REENTRY OONTRgL SYSTEM

T

• . m

/ ,, ._. :

• ' _,yT_ "_,:,' _ .:-_-' .'_,_ "

, / . ,9._ t,-_\_ (̂1 3YI_'"__/
/. :.-.',_I &'_l'_'_ / (,-' I_<_II_'LJ,H U_ X,,A I

ro_ _8'-_3_ N_ 6-6 3 _ z._/,j
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D,_SIGN APPROVA L TEST OF C(_APONENTS

FOR THE REENTRY CONTROL SYSTEM

l

. i
OMPONENTNAME" TI-_UST {_AI-_37_RASS_'BLY. PART NO [MAC__52- 5270".,-Z-_ _

.L_=__,_:,.
_._E C_ TEST T_EEATUEE SHOCK TEsT.o._s.:_. ::_; !:
_, " " i'_i Stre_th _,e_t (refe:ence _ra=---- " '

Oxidizer Valve Fu, Valve I

• Voltage [ Cu_rent---_ Vc!tage

• Volt_ | Kicrc_ps Volts
500 +10 1 500 =zz.. 500 _._0

A to Grou_ I_ u_ _ _._ _""x',"

Ov,,_p_.:g_ilpv'.-,v:/_ : i : '-i ....,_,_<..

Ato c [ :<.,o l/_. ,o,,v:>i.5_>'..,',' "

Inspectic_ Rec_rka

_..,,'h."C_ t_ P_-r7 _ _._: ¢c,_

_ : .

?_rrent .i

k!.crc_=_ ]
500 _ex. I

7<-k:s/',"- :;

_'Z_ ::'_ c:_ _

-:;-_ :.

i I"

i i

t'.'jZP _" ," _- := .......... :. -"_ .......... _ ........ ,

]80

i

l I
,i
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DEVELOPMENT LABORATORY TEST REPORT

PREPARED BY ENR NO. FACILITY

PAGF

LAB TEIIT NO.

PHONE DATE

OFq_

F. Pope 595399 DNV. LAB. 2061 6-I 7-6_

g

g

!
I@

!

|

|

I

!

g

PART

clr 'l:i'_I'f' 'RAI'._

g

Ho;.iz<)nt_i = 1 is/,m

Ve:%i(:al = 20 mv cm

Re, ui:_em,,nt= 0.,;06 s,

VO JTAi)E ?RAiTE

(CI.osmug Tine){,

_orlLzo_taZL = I ns/,:m

V_ _h_"_al = 20_/c11

PARTHO.2081.30-61

PI] 4975:;7

IT._ oPTE POST TFMP_'Th4TURE

,_)b3___i_T_!ION_ALF_]_0s_Onse Time)

SHOCK

()XI])IZ]_ rAL£E

g@ Rel_uicemmt = O. 302 se',.m_x.Ac';uaL = O. ;.)03se:*

, , ,{IN. ,91_31,0/4, i , ,

* lef _re;ice OFf 0685_F

t :: ....................J
[ ,

i_

I

4 ,: :i

L t t
4

I I 1 I
]t--] 5 019-2 381
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£WR NO.

Pope 595399 I FACILITY PHONE DATE_'_V. TF_T 2061 6-17-65

pART

25_
PA.T.O. 208i30-61

TCS Unit #2 4059276
I TY._O_T.T POST T_P_ATUItE SHOCKFUNCTIONAL :se Time

g

|

I

g
g

I

II

I

I

g

g

g

L_



DEVELOPMENT LABUkI_ .... _';_-

l
!

|

|

|

Di _de!

Ho:,iz_nt,_l = I nsA;m

Ve:?ti:al = 20_/cI_

°I

Re,lul;:em_nt!= .C)65 sez._

Ac ,uai[ = .C)6A sez



PAOF OF_

LAB TEIT NO .....

PREPARED BY EWR NO.

F. Pope 595399

F.,T .o.208130-61PART

FACILITY PHONE DATE

]_V. LAB. 2061 6-19-6/+

",Y,,,EOFTE,T POST 'f]+]IP_RATUI@]SHOCK

F F
DXIDI2

I

P] _ L.O7! ,57 I+

VAI VE

S/N (!193.19t

VCLTI ]E TRA DE

31csi_ 'I :_'ne

(Viith Ze _er Dj )d_ )

Horlzonte l = Ims/crl

Vez bical = 20_/cm

Rec airemente = .0(2 sec.ma_.

Actual = ,0(i3 sec,*

_OLrACE __AC_

llnRir _ 'tim+

(With Zer+er Dicde

/
Horizont+_ = Ims/cn

_ertical = 10v/cn

/

ReqlLirements = .0C2 sec, ma9.

Act _al = .0(32 sec.*

P

L

il
r
I
P

[

m

+++

!] -

._
2 --

II II _I I

VOI rACE THA(E

)i0sirg _im_

Withcut Zer er
I

Dicde )

_oriz( ntal = Im_ /c=

__ g_ertic_l = 20v/c_

__ Re(!u]._em<+nt_ = .0_+2

Ao,,ua]I = .0_,17
I

384
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DEVELOPMENT LABORATORY TEST REPORT
PAOF OF

lAB TEST NO.

pREPARED BY EWR NO. FACILITY PHOHE DATE

F.Pope 595399 _NV. T_T 2061 6-I 9-6&
,A.T ,A.T,O20813.0_61 TV_ o_T_,TPosT T_._FPJ_TURE SHOCK

25# RCS TCA (Unit #2) S/N A059276 FUNCTIONAL (Response Time)

|

g

II

II

il

Ii

II
i

!

|

|

g
g

U

lUEI WLV_

P/N /40755_ S/N c.20!,84_

I 1 I I I
CL _IR_NT rP.ACE

O[ _ning rim e

(_ith Z_aez DJ

Hc rizont _i =

V_ _tica] =

3de )

Ims lc_

20_/cn

Re _ n_ rein

A= Lual

ent s 6_

V( LT_GE TR_ CE

C] _s_n_ Tine

(_itho_ t 2 en( r ['ioc e)

Hc ri2ont K1 = Im_'/c_

R_ _uJrement = .(X 2 _ax.

A_tual = *

VC LT; GE TRJ _E

C_osJng Ti_ e

(MitP Zene2 D5 odf

Horizontal = Im_/cn

Vert_ ca] = I_ /cn

.1
R_qu_re_en_ = .0(2 sex.

rt-iSol9-2,, , _a___io]

.- ,.3 /_'o r_v 6_n-',_-o7 "Te'4 ]_.-o':t

se( .m_x.

; _

; -_

l i . i1

-_. i ...........J

I II I li I I I I 1 I I i I

I
i-:_% _ i •, :: ! _ " •

l ' [1

_ ,: i[ _
i

I I t I I I i I.
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OESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

52"52700-217

COMPONENT NAME THP.ULT Cb_L.WBb_ ASSE._3LY PART NO, N AA _°c_l_n_v-_.'1

1.01 ," z, I
......... " oH(<uh TEST NO.2081 _0- "'" ";NAME OF' TEST IEt_.-'L;"LAiU_.Z_ '".... , SHEET__OF__ _

II l .........

7.2.2.2.7 I_roi)el__l_nt Valve Functional test (reference paragraph 6.5)

FORM 60_.B_43 NEW 6-63

B
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I
N°

TAKEN

i_-- i_ PART NO._,./1]_.,#I. ,1_ /" _.._'/,'+::,4 7'- _'7o F/_,., 6P:/z7"_-,'++7",-o,,-,1
_ jAgol/caTe_.t D:,u, E___ /s(.,.& OPP_ :</:/_' N/_:

I i,¢_v-l' PART NO. ._[:P 7" "7"L:'_T" ZJ.¢.]+") / ..,-+:'L"7,+Z,++ "_,+,.._7" .,_27"_...._,_.£:_+:__....iVv_"_:::_ -]':"]O &,,,,#

I I t_ 5 Tg#c--Ta Oe.,_ <.,,Io_ ____

,<c,,o,,,I I ,:,-I+,-+],,'
I TAKENI ................. 1 &",_ I.;-.,_, I

, ----i" - '-- -

| .

.z "
TAKEN " i ," ;;";_ i:2_:,:'" i "' i

.... Ifll PARt NO.

__%nil/ FAt�l,14 P,+oo _,i;l+e+ /v__H ,,_n.,<,,e o7,_- =9_ ;/_._• IIL-V # -

_..8.,_ T_ _lo___ ___.:+ot-i,o/_--__r_t:Z__,.+_-,<J+ /-_:-.;.,.<z <// _ <,.<+/_j-

. l- r,_T+:;4---ACTION

TAKEN ...... .38,,_,_o,,__ -_..,.<+:-++.;+;,_-,_.+.,..+r.++,+L_;!1
i_ ........ +.'_..+_::..:7.:._:=2.,"..:,Z,-::2- " " ...... ,.':. -',;= " ,--.:=:-: :; _.,-+_.. ............ ,1.._____

form R 25-U lllv. 12.57
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME

NAME OF TEST

le ference:

1

7.2.1.1

7.2.1.1.1

7.2.1.1.2

7.2.1.1.5

THRUST C:{AMBER ASSF!.'BI,Y PART NO _MAC _2-527L_-217
LNAA 208150-61

,1 7 401 " -
P.R_g-TEST .IN.qPECTION TEST NO. 2 _10-SHEET,_. JF 2,67

MAC SCD 52-52700, Revivion G, Paracraph 6.2.2.1

Pre-Test Inspection - TCA ,_2A

Test Procedure

Verify that the TCA is of the proper configuration, that

it has been properly packaged and that it contains no

defects such as broken parts, corrosion, damage or
deterioration• Also V@rify that the TCA has passed the

Acceptance Tests of RAO220_50. Only those TCA'a

meeting the above requirements shall be accepted for DAT.

Braze propellant valve inlet adapters to the oxidizer

and fuel propellant valves per RA0607-009.

Perform Weight Determination per psr_,_raph 6.6.

I -_ !

FORM (:,06-B-4_4 NEW 6'-63

388 R-15019-2
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OF.SIGN AFP;OVAL TEST OF'COMPONENTS

FOR THE RF.ENTRY CO;_TROL SYSTEM

(X_J,_ N,_,_JE'I'HRUS?CH,AMBE,RASSEMBLY

_._ OF _. PRE-TES? INSPECTION

Test Data - TCA #2_

Componont Identification

7.2.1.2,2

f t',.(¢92-527oo-217.
PARTNO.Ir-'_,U2._._UO-61__ .

4ol

Oxidizer Fuel
Component Rame TCA Valve Yalve

McDonnell Part No. 3"Z-5_.ZI _

Rocketdyne Part No. _o_/30-_1 907_9_

Component Serial No. ,_0_q5" 9_ O_-K 7

Inspection (reference paragraph 7.2.1.1)

7.2.1.2.2.1

°

The TCA was inspected to insure that it was of the proper

configuration, that it had been properly packaged and

that it contained no defects such as broken parts, corrosion,

damage or deterioration. Also the TC.A records vere inspected

and it was verified that the TCA had passed the acceptance
tests of RA0220-_O. . _6& (yes or no)

7.2.1.2.2.2

7.2.1.2.2.)

Propellant valve inlet adaptors _o_ installed on the pro-

pellant valves per paragraph 7.2.1,I.2, _(yee or no)

Inspection Remarks

Nolle
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

_us¢ ceA>mzêSS_MBLX f MAC_S2-527,00-R1?

i 03]uIK)_ENT NAME ,, PART NO._ NAA 208130_6 I
, ^" ..L_i=

_,_u£OF TEST _ I'RE--TF.STINSPECTION TEST NO._'co°'JO'SHEET_JO_._..

_1.2.3.
• • .

Weight Determination teot (re_%rence paragraph 6.6)

AZZprotect£ve closures were re_oved from the TeA,

_ _ .o)

The TCA d-'7weight was _,_ _- .pOtU_a.

(Recozd to the neaxeet, ono-huz_drectth poul_)

_p_oti_R_.-k,.......C_ode ,
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DESIGN APPROVAL TEST OF COM .PONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME

NAME OF TEST

Re ference:

[MAC 52-52700-217
THRUST CHAMBER A_SE!.'.BLY PART NO.[ NAA 20_IxO-61

, 401"
TEMPERATURE EA.OCK TEST No.2OSI30-SHEET 138 jF267_

MAC SCD 52-527OO, Revision G, Paragraph 6.2.3.7

7.2.2 ..... Temperature Shock - TCA #2_

7.2.2.1 Test Procedure

7.2.2.1.1

7.2.2.1.2

7.2.2.1.3

Place the TCA unit in a temperature chamber maintained at a

temperature of 185 +_ 5F.

Expose the ?CA to 185 ! 5F for a continuous period of four

hours_[ZLim_mo

Transfer the TCA unit to a temperature chamber maintained at

a temperature of -40 _ 5F.

NOTE: Throughout the temperature shock testing the transfer

of the TCA from one temperature chamber to another

shall be accomplished within a maximum time limit of

k five minutes. •

7.2.2.1.4 =

7.2.2.1.5

7.2.2.1.6

7.2.2.1.7

Expose the TCA unit to -40 ! 5F for a continuous period of
four hours minimum.

Repeat paragraphs 7.2.2.1.1 through 7.2.2.1.4 two more times.

Allow the TCA unit to return to room ambient temperature.

Within one hour, following stabilization of the TCA's tempera-

ture, begin the first of the following procedures. The tests

shall be carried through to completion without delay. In the

event of a structural failure, see paragraph 3.6.

7.2.2.1.7.1 Perform Propellant Valve Proof Pressure and Leakage Test per

paragraph 6.1

7.2.2.1.7.2 Perform Thrust Chamber Proof Pressure and Leakage Test per '

paragraph 6.2.

FORM 6OS-B-h4 NEW 6-6 3 #

(
REVISION

_-15019-2 , 391

i
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DESIGN APPROVAL TEST OF CO_'_PONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAMF THRUST CRA.Y,I__,RA,SS]_,'J312" PART NO.[ "MAC 52-52700-217
LNAA 2081BO- 6!

NAME OF TEST 'r_P_._.TUFIK SHOCK TEST No.2C8130"L_)_EET_/3_ JF___:__

--'" ,.... I I • , J , ......... i i

7.2.2.1.7._

Perform Propellant Valve Electrical Resistance Test per paragraph

6.3.

Perform Propellant Valve Dielectric Streagth Test per paragraph

6._.

Perform Propellant Valve Functional Test per paragraph 6.5.

_-_c__ o_T_i,-_._-_-o_:_-_,,._._ '_
c_@_/,_/:" DATE "-

uP(M {>,,K.)-I3,.-qqP,LW o-u_

,-.._..

|
g

B

@

g

g

g
I

i

II

g

" ' B
• %)

392 _ , .. r,.-15o19-2

(

• []. _

!
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DESIGN A_ROVN_ TEST C_" CO,_,_ONENTS

FOR THE REF_IT_Y CO_IfROL SYSTEM

I I . i

ft.v_ 52"SL:_/(X)-.?-17
C(X',_PO_,_NTI_,.t"J[ THRUST CHAF{BF.,-RASSEI_I._ _P,,,_Tlr"I_O.,L 1'__1

'R,.'--'CEOF'TEST 'rF?;r]ZE_AEX_F_,SIIOCK TEST RO._.R.O__:,:-ET._X),.sF_L_._7_.

\

Test Data - TC.A12/_

Cc_ponent Id_ntifle_tion

Co_Ix_ent Na_e TCA'

7:2:2.2.2

7,2,2,2.2.1

7.2,2.2.2.2

7.2.2.2.2.)

7.2.2.2.2_

]{cDonnell Part, No.

tto ketdo,ne Part,

5"2- _Z. 700-Z,, 7

C_ponent S.erial No.

Tenperature Shock test (x_ference p_a_ral_ 7.2.2,1)

The TCA was placed in a temperature chamber _here it was exposedf____to a temperature of /_ F (185 +_SF) for a time period o
(_ ainim_) hours. _ _ _ _

_-,_ -c,_ (L_

The TCA was transfered to a tcm u_,ture chamber where it w_

exposed to/%t_mperature of _:_F (-_0 J_F) for a time period

of _,:_C>_ nlnimum) hours.--_s_fcr time was less than five

alnutes. __. (Yes oz" _o)

The TCA was transfered to a tcmpera_,_re chamber where it was
exposed t_ temperature of _ _ (_(_85 fSF) for a time period
of _ _ _/)(_ mlnim_) hours. Tr_er time _ae less than five

_mutee. _ _'_ _es or NO)

The TCA was ta'ansfered to a ._emperatu_e chamber where it was
e_)_ to a te-_perature oX_.;_-,uo _ (-_0 +_) to_ a time p_iod
of  ra ster less tb z five

ainu_-es_ _C; _ (ze_ or Io)

--!i

!

• i

I __ _>_c'C_lr_-_.__ _ _ _._,_t_>_._-_ F_., _._

• . ..... . . ",, -,., ." . .. .- - . _.... _. ,
I',,--15019-2 ' "_ _ ; "" ": • ' - " ' • " ! 39"_ i

• " . . " _, .. <.'. • . . , . .'" . . . = ,

I
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OESIGN APPEOV',_. TEST OF CO::,PON_rr$

FOR THE REE]'iTR¥ CONTROL SYSTEM

cc¢._Poh-:Dfr _£ ._rlRUST CH_ ._l ASst_.I_

_.L_ OF _ T_TURE SHOCK

• , [t:._c 52-5270o-217

1

7.2,2.2.2.5

'.2.2.2.2.6

7.2.2.2.2.7

• t'* . . .

- I

The TCA was tranBfered to a tempe r._/_ure ch_ber where it w_
expose_a teaperature of _,;' (18:i +_SF) for a time period

of _ (_ minimua) hours. Tr_usfer tl_ was less then five

_tnu_s. V_-_,_Ies or Ho) " .

The TCA wal transfered to a __._ ch_ez' _h_ _.t,

exposedj _ • temperature of __' (-,_0 ±SF) for • ti_a period
of ,_L/"_'_i' (_..,=_niulz_) hour's. Transfer time _us l.oss N fi_

_tnut_,."__Ore.s or uo) .

Inspection Re=arks (. ('=L._ '-"
.......... _0 IJ.o-._'_:

......... , |

I lm i ii l II I I J l • -- 7 7 ....

I l l • . ii | l I II

f

I I I I . , I • ._ , • I I I'

_-- ,' ,, ,j ....... I ' _ .........

.................. I

i
-$ ".>-_-'_

-c • : l 'ram ' m I I • II iii I I i mH is

i

I

i

m. •

! Ii

__x_,,:_..I-_3 i_i._6-,.4:t • t,) . . . ..- . ' . . . ._ .,
_o_,... • -. ',.. " • ._. . . ".'; '.. • "" ,: . . II-1)019-2_-

. . . , •
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_|GN APPROVAL T_T O_ COMPONENTS

F_R THE REENTRY CONTROL SYSTEM

[_C 52-52700-217
__ _¢e _OST _mEe ASO_mLY PAnTNO.L_ 2_1_1 .__

I_J.._..'.EOF 'TES"I" _']'UP._ SHOCX ..TEST hO._13n_S_ET_.l_JF____7

?,2,2,2,6 Px_peL]J_¢ V&lTs Dielectric Strength _eSt (reference pa_ra_ph 6J_}

' "- " -" Qx:_i?.er Valve Fuel Valve

_.: ". ' ": . ' Vol_e Gin-rent Vol_go _renC
•. :..-_-. "' " . Volts --_c_: Volts _tcro_po

i _ _ k

'. ..'-.. . -" ._o_o 5oomx. 5oo_o _oO_x.
' :"" " '" _o b ,_; $_ _':'_$_ _" _ 'L__. .'+'- -:. ktoGro_d :, :_ O _U' 3_ .

: . ","-i " _1.- -'_.'
•:,.... _ ... C to orau_ "_0 '_o _ O:>,_ 0 '._ ..

' ,7-- .::.._,,,.- .: _+,: ;_:;,'
...;..' • ',: x_c 50 _ 00: : I_ @ •

:.... _.-,. • . . / .... ..:

"'" '" • ° ' " ' :i-" ''-"

• '; : Inepocticn Re_arb _ /./_ _- " • , .- ':"'7.'_,".•'," ' ._:_ , ." - " " . _. " '

• .....: . _" ":

•. ; •_, - _ .
., _ . ,,.

• . .,_ .:.':_ o'.. -- :..
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PREPARED BY

DEVELOPMENT LABORATORY TEST REPORT
PAGF

LAB TEIT NO,

O F___

EWR NO. FACILITY PHONE DATE

595399 _V. LAB.

PART,O. 208230-61
2061 8-30-6&

T_FEoFT.TpOST TK_ERATURE SHOCK

|
|

|
!@

C _T THICE

( )pe:_in,,T Line)

I
I

Hi)ri_on ;a/ = Ires/cm

Vi_rtLca. = _.0__/c

_/N ,z_o7557

I R__;.H-p_m__nt = .O3_ .q,=,.:/m
,,. _ r

Acl;uaL = .03/,5 se:.

i

I

i VI)LT%GE!TR _CE

"I

((,_]o=:inir T m_

H_>ri_.on_;al = O. ;ms/cm

s/N _o5&995 PROPFLLAh_f VALVE FUNCTIONAL

3XIDIZ_ VAI _E

s/_, 915o557

I@ R__,:,,i r',_m,,n_-.= _n,U5 _,=i,[,_,x_cl,uaL = .0)23 se.

'"._ ,_:' ,-_ ,.", _"_. _q,-.T.'i1
a

i .... i

, , It

! .7;, ''1' ....

I I I I I I

i.........]

: fi 7:.

f . . .j

i .LL....... _,[_...............

[ " :L • J

I

i

m

m

I I I
1%-15019-2 - - 399

I, i I I I

Forrr'6qn-u-67 Wew ]0-63



pRKPAR_D BY

DEVELOPMENT LABORATORY TEST REPORT

EWR HO. FAC|L|TY

OF"

PHON_. I DATI2061 8-30-6&

U

J.Lally 595399 _V. LkB
pART

25# RCS TCA (Unit #2A.

I Hemi'.'on',al = Im__/c:

V_rt:_ca . = 20_:v/l:m

P/]

Re( uJJ'em ;nt = .0'_65 se, /m

Aclua:L = .0 )42 se..

V()LT _GF.T _ _CV.

((',Io;_n, Tfme

H(ri:;onl;a%= 0. ;ms

V, rt:ca:_ = 2@r/cI

.O()qg

.0()27

P*RT"O'208130..61
S/N_05L995

T,._o_ T.T POST 'f_FPATURE SHOCK
PROPF_,I,ANT VALVV, FI]NCTTONAT.

Aci ua: =

h'375 ;8

_E5 .V_V

s/_ 9 98)s3
! | I I I I I i i I I !

u%

_=_I

"" 1
:e,

[ ........o::., 4 -

N

_cm

t/m,; ["Y"

i i i 1 i ! i 1 i , i i i !

LF_,,,.,,T_ _,,--_-,,_ _,,._,,_

[ :/
[

.L ]
.... 1

I 1 I i I I I "1 I I I
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g

II
g

g
g

|
I

|

g

g

I I
_00

I I !

zForn" 6ncL r_o7
' : e w ] I . --O _

I
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME

NAME OF TEST
I i

Reference:

7.2.3

7.2.3.1

T._RUSTCH',IIPER_¢,c-._.,_.vv g MAC _2-527OO-217
;,_::;_. .PART NO_NAA 2C_130-6!

DATDUTY_CIETOlO0S_CO:_ T_ NO_'_O_ET_A_OF6_:-

,_.C SCD 52-52700, Revision G, Paragraph 6.3.].3.2.2

mT _t Z CTc_eto _oo Soco_s -T_ #2a

Test Procedure

B

O

B

i
7.2.3.1.1 Perfom fuel _nd oxidizer pro_llant valve orifice r_oval .por

" Paragraph 6.11.

7.2.3.I.2

7.2.3.l.3

Install fuel and oxidizer proDel]_nt valve orifice adapter

(99-106167) in the facility propellant feed syst_ (see Figure 6).

Install fuel and oxidizer valve metering orifice and retaining

rlng in the facility mounted orifice adapter.

7.2.3.1.4

-7.2.3.1.5

7.2.3.1.5.1

Adjust instrunentation range per Table I and Note 4.

Perfom Cape Cycle Firing Test per Paragraph 6.7. "

}_ke a one-second firing followed by another one-second firing
ten minutes later.

7.2.3.1.5.2

-7.2.3.1.5.3

7.2.3.1.5.4

-7.2.3.1.6

Wait sixty minutes and make a one-second firing foll_ed by

another one-second firing te_ minutes later.

Repeat Paragraph 7.2.3.1.5.2. ,\_
............ ] ...... .

Wait for TCA skln t_nperature to return to anbien% temperat,J_e

(70 + 20 F)'

Perform duty cycle firing test .,-mrParagraph 6.7 and Table II,
The total accumulated firing t_ue shall be approximately

101.09 seconds or TCA catastrophic failure, ,,hichevcr occurs _
first. Catastrojuic failure is defined in Table II, Note 4." ___

Following the termination of tho firing, the TCA shall be _#-_)_

, R-15019-2
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|
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME

NAME OF TEsT

THRUST CH,_J_LR ASS,_.',3Ly

DAT DVfY CYCLE TO !O0 SECO:;_

' {MAC 52-52700-217PART NO. NAA 208130..61

-4o± i
TEST NO. 208]-30SHEE'_ 7"OF 267

7.2.3.1.?

maintained at altitude conditions until the peak TCA exterior

wall temperature is reached. Monitor and record temperature

continuously during soakout period. The Laximum acceptable

TCA exterior _all temperature is defined in Table II, Note 4.

NOTE: Do not reduce altitude or remove the TCA from the

test stand. Perform the procedures of paragraph

7.2.4.1.1 t_xu 7.2.4.1.3 during TCA temperature
soakout period. Within 30 seconds after soakout

period complete the procedures of paragraphs

7.2:4.1.4 thru 7.2.4.1.10.

Reduce _ata per s_ 43S_-4040.

7.2.3.1.7.!

7.2.3.1.7.1_

The results of significant data shall include but not

limited to the following:

Graphical presentation of temperature versus time for all TCA

thermocouple locations.

7.2.3.1.7.I.2

7.2.3.1.7.i_

eeOO

Graphical presentation of total impulse versus signal width:

Graphical presentation of moan specific impulse versus signal
widtht

* •
o

. ; :[ :

/

.

E. Ahms ,o-/-"'_'_ i /')- -/-_ ' .

FORH---'_vO_,-B-}kh' NEW 6-6 3 i ..... ( , ..-_

azvzsz0_B__ £_ " C,..-
I .....

•., -. _ . : _)
R-15019-2 ............... "- ........ "
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8EHINi.'_-:Z:_._IIAR/YdAP_TEST RECORD i

......._ IDE:,_'IFICATION:

Thrust Level _'_ Inspector:/_Z/

Injurer _o 8"_-3o 7o17g_

Ablative Liner uA,_ J//_"

I_.I Valve _/o7_-o-_" _/5_'or3

Verified

_st IIo, Time Duration Altitude Test Remarks

._o .oo_'_- _ em

_t_. Valve entn_ Vlril'led _ , _l Valve Op_nln_ Verified ?_[9
...... j .... :. : . :-L

I_ Test InJect_ Y.nspe_t_on. Rema_ka: OR/ ' .... .... -_ -. _

.... T - - - r -- - • !..1 -

Pre Teat Throa_ II_el_ Inspection# Remarks:- _'i_d,i_

T"

f

. _ .. •

D _ B ¸-

A

'"./,'/c_" 7>#6__._,,:__'_

THROAT END EXIT DIMENSIONS '

Pre - T_%

A.A,_, 3_37 " A.A.

B.B., • 3'_3q B.B.

C.O, •319_ C.C.

D.D. ,3_,3_" . - D.D.

l!br.it__l. _o _ __ Exit

We_t • We_

•- "L

Pos_ - T,_t

,_3o

._&3_

,3 &30 -:---_]

:,0% R-15019-2
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DESIGN APPF, OVAL TEST OF CO,V,PONENTS

FOR THE REENTRY CONTROL SYSTEM

?.23-.2

Co_,ponent identification

EcDor_ell Paint h'o.

• . .

_ Rockebd/nc Part t;o.

B

i7 •

B



DESIGNAPPROVALTESTC_c COMPONENTS

FORTHE REENTRY C&WTROL SYSTEM

C_'._PONENTNAME THRUST C}IAI.B_ ASS_.,3LY

NA,',",E OF TEST DU'IT CyCT.__'. TO IOO :SECONDS

7.2.3.2.3

N- rf_,_: 52-52700-217
PART O.t I,Z,_"_8130_.6,

J

"i-Es'rNO.2o_3o-_0_, 4_Lgo__.67

Dut_ Cycle Tost ( reform.nee l:x.'u-a_ ?.2J.I )

Test Co_. Location c'.;.'/-_37

Test Ce_ Nu_er ,'_9

Test N_ber _ /2 _,,

i; .....
_;_ ?,_".

"'L

i

i

• e'*"

i

i

B
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DESIGN APPROVAL TF_'_F C__- COt_PO;!ENTS

FOR THE REENTRY CONTROL SYSTEM

i"p,LAC_2-52"/00-217
OC_APONENTNAME _'1111{_TCflM_ER ASSD_I_ PART NO.I, IVAA20313 .'.0_1" _ _

=

.o' - • • , •

Nt.y _=1,, 'rest.( ro,t',,_c,, _.._ ?,,2.,s.I) '; : " !
• ". "le •

_e=t cozz_o_= _"i-i.d3', 5. ,;,_,2.. . _;- . . ,.. .- : , ....

39 ,_ __" "" " " " " " ,:Teot Co],],Zi=bes, _, k". ;: -_ .

• .=wr y <" ' '• -. -: _ _r__ " l

.eo. - . " y..__ "

:: %_efuel =zxt oxid_z_ I_oI_:Ll_Z_, o_r_c== yore re=ore4 _ 1"

• -, . ... .
L_= ,

.;: • The _el _nd oodxl_zer prope_t, v_l.ve oz'_l_lc_,e._l_pt, ers were ,

•'". .- .. tau_l.3_ _ _e _.l.5._ _o_ _'_tea.. __( 7_s _ =o ) ,,
• ; : ..J .., • - . |

: • _ _ _ o_d_ I_Oi_:Ll_t v_vo _o_ _=== _ t

• " " ' • • *. • .... " . • 1 • . _ ._ . 8. . _ . I | r.... • ,

." : • . . .. _ • . • • • :........... \.... II • ,",,._: !

:.' - . ,_', ... =.. • ;, . " ' . "- ,,; I' -,_ ' ,,-.. -. • . ". .. I
• _ .. _ ..... . , , • i "', . . . , • • .'_ . • • . ,,. - . - . .

• • . . ." : -.. .'_' ,.'. " • "'. . " , _., ._;_; ,,_.t.. , . , . : ,_, . '. ' . • • '_

,, ' _ ' ' ....' ....',- " '" " ; ..- ,.," ". ' , .',_".";t..l",..:'. .. '." :_'

....._ .." .. ,... ... ._ ..- :,_ . .''Y.e.,.'.:.j ..,........ :......... i'. ' ".: '
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0at OBwtm00_.l OP NOmT_ A _*_ CA_ Av_a,t_O_. ING
8

Q
DESIGN APPROVAL TEST OF CO?,_PONENTS

FOR THE REENTRY CONTROL SYSTEM

CO:,:PONENT NAME T_UST C_'':n''_ ._--,_.,,v

_JA:,',E OF TEST,• DbTZ CYC:Z TO le0 SECO'__

MAC..- -".-- " .PARTNO.N_ _o-_;
_ TEST NO?C?I?_'-L_,EETI_OjF 26___7

7.2.3 .2.4 Ca_ Cycle test
• ", '. ,.

'test Cell Location

Test Cell ;','_;ser

Test ?;_er

Test Date ."

1st Pulse

_-nd Pulse

t, th Pulse

5th Pul_e

6th PU_e

Accu_,ula_ed F!rLug Ti_e,

• , • .. ; + '

, • . • • • #.

" %_

.. //-z-_,.g. ,_.....,
%

.- (sec) '_ul_e._, (_,utes_

- • , .. _,

., _t"__ - ,,_ _(_o_

- ,4_/. .: _ /,.o (_o_

,_(.'p _ m i:_0oI.

• . #._. _(io) .,
I

•.-'_#'_, " ._:lLi(_ol

.. 4 ¢'_ "

• •.

P?,ZPA_ED _.-I//;,--%_ Ff-E.,-'R;ORU£OBY: C.,W_TNESSED FC..,,,-INAA _'_'_7,'T_ " FOR I,',cDGNN-- " _..

I-._,-_41,,_,,, "--,1/" _L-, .---'_'_

I

i

g

I

I

I

I

I

I

il

g

I

g

rCr,>iCo_.S._3 NE_ 6-63

R':_;ISIO]{ _/ _ ,,,.f;;_ _

,,o_ F -_ L"O' ....
_ _,,4_./_,..
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A O0v0o_,og,.,m OW _,wO_'T_ AMKMICA_ AVIATIO_ 0NC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT .NAME 'I"_"_;S'I'CiIJZ_:'RAS'S_._LY

NAME OF .TEST

f I,,_M;52-52700-"2 l7 --

PARTNO.t NAA 208130..6&
• 401 I

]l%T Db."f"f._tCLT,TO _c_qS_nc,:r,d8 TEST NO.2031BO.,..SHEET__OF_
I I uo,

PRE-RETR0 Phase (Effective firing time of ,030 sec;

time between pulses, 22 seconds)

Pulse Number, Pce,,,Retro Phase

Signal Width, mse_

Start Time, msec (25 max)

_'mt/1o_,mImpulse, lt>,,sec ( ,260 max_) A_,4a"

Environmental Prea._ure, psia

En_ental Temperature, oF _#:<. :,_.__/..___

Oz_izer Temperature,oF

Fuel Temperature, OF

Oxidizer Inlet Pressure, psia

Fuel Inlet Pressure, psia

Total Oxidizer FI_, Ibs

Total Fuel Flow, Ibs

:.lea,uMixture P_tio, o/f

Pulse Totil Impulse, ib-_ec

}lean Specific !_pulse, sec , .

Oxidizer Valve.Voltage, volt_

:FUel Valve Voltage, volts

Oxidizer Valve Current, m_p.s

Fuel Valve Currect,. a_ps

)B

3_'.l.

//

s#. /

I



A OeVOD,'OI,_ OP m,_(_Tt.4' AI,4_tCAI',,I _VwATJ_.Ir,I ;-_C

J i J i1_ i i | " _ i i i i ii i

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

';;'°"# IE;IT NAG _RLfb_ Ci{_:'_, A SSH_LY

_ cF TEST ]%iTD_ C_CI/STO 1OO s_conrl.

r MAC_2-_2700-217

_mT NO.[NAA206Z]0-_
J Ol

TEST NO.__I41ZET__OF__

RETRO Phase (Effective fi_ing time of .070 seconds;

time between pulses, .0_8 seconds)
f

_'",1 Valve Current, s_p_ " .,_..._7. _._ t ,_.__7 ...... ,d _-_ __

';"r _x,_;_, t ._ 6-6:3' _. " il

I3

t

I

I

I

O
I

g

g

I

|

|

II

lilO _' . • R-15019-2

- ...... __..,_ . _._-_..___" ..... .i..;._. _............ > ........ _ ..... ..

!

7
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d4 Dt,_,IQ,O,_' OB _ONT_ A*4E_*CAN &VIAV*OI'_ ON¢

-- J. --..m,¢_ .-*..*,.mm,_,m.m_

.. .,_.,-L.,--I "4 J 14' %___

DESIGN APPROVAL TEST OF COt,iPONENI'S

FOR. THE REE.NTRY CONTROL SYSTEM

COMPONENTNAME I"&RHST C}{._.L_ A,_FMBLY

N_Z OF TEST ]l%T]X_IX Cq'CIZ TO ]t-__.cond,

r MAC 52-52700-217 _
PARTNOt NAA_._l} ,0_

hOl
TEST NO.2.QS//9_-_;HEET__ OF

POST-RETRO Phase (Effective firing time of *030 seconds;

time between pulses, 22 seconds)

Pulse Number, Post Retro Phase

Signal Width, msec

Start TAme, _sec (25 max)

Shutdo_ Xmpulse, ib-sec--(.260 max) _-,Y-

Pressure, psia

,_virocnental Temperature,

Oxidizer Tsmperature, OF

Fuel Temperature, OF

Oxidizer.Inlet Pressure, psia

FUel Inlet Pressure, psia

Total Oxidiz_r"FI_, Ibs "

Total F_el _c% ibs

Pulse Total I_pulse, ib-sec

Nean Specific Impulse, sec

Oxidizer Valv_ Voltage, voi_ "

FUel Valve Voltage, volts

Oxidizer Valv_ .Currs_t, -.ups

Fuel Valve Curr_ut, a_p_,

.. .,

>&

.Z_7

Electrical Power, watts __, __& ..... ___. _'K _:_, _K

VOR_Go_-_-_ ._w(;-63 i i ; ; .

......... ' L. " ! -!"R-15019-2

t -
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A OlVllltO_l OF NOm_M A_MICA_ AVIAVIO_ ii_lc fl

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMtX)NENTNAME _J..'ST C_L:_'_?.

_' _' CYCLENA_:E OF TEST DAT _ ]._ TO 1OO Soeondr
III i

:.: ,(TR.,Subcycle Phase No,__ Pulse No, 1

_.+ _

!(i second on-tlne followed by ,4 =econds ..........

Firing Duration, sec.

Time of P_t_ slicej sec

Env_or_ental Pre ssuz'ep psia

•_v:Iror_enf, al TE.:pera'q.n'e, °F (_q¢. _,_.e )_

O__dizcr Temp.eratAu'e_OF

Fuel T_.:peratur_p OF '

O:xidizo_r Inle_ Pr.es._u'ep psia

,,'_elInlet Pressure, ps_

_ddizer Flowrabej Ibs/seo

Fuel ":,lo_Tate,Ibs/sec

]'.:Lrt.u_e Ratio, o/f (l._Z) + 3,f,)

Th_st, ibs (e3._; -* _;:O

Specific ir_mlse_ sec (266 nin)

Start Tiv.e,nsec (25 max)

Shutdown _pulse, Ib-soc (.260 max)_

Oxidizer _alve Voltage, volts

Fuel Valve Voltaire,volts

Oy_d_zer V_ve Current,.amps

Fuel Valve _g_r.ent__ps

Electrical Powem,.watts

:,F.,' T?_,¢: _p'cA,,' ,,v,_u._'_'_-_'9_rl

PART N [MAC52'_27 "0C_217 "
°l NAA o_}_0-____

T_STNO._-_ET_O_
I I

Site

Data

2:_ "

_rcl

_ _

_9_ze_

_._" _

0

7O

?o

291

"v%',24 ,"/3.,"1, _= ,_ ,,_. v-,.,j -" . " = '

./
1,12

• u'j,,/s .,...

• g
Ii

I

g

!
i

II

il

|
: |
?

g
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PC,, FI,3F_i_i_u_L
DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME '['r5:_S? C}{2_-ZR ASS_._LY

NAME OF TEST" _T DUTY c/CIz TO I00 Seconds

!

RE-_'ITRY Sub-Cycle Phase No. /

f MAC _2-52700-217

PART NO. t NAA_2.(__._I]O..61
_ hOl

TEST NO. _2._SHEET__OF__

(one pulse ?rith effective firzn_ime of I secondl

17 pulses with effective firing time of .020 seconds;

time between pulses, .4 seconds)

Pulse h_mber, Re-Entry Sub-Cycle Phase

:Signal Width, msL •

:s_t _, _ec (25 _D..
i

Shutdown Zmpulse, Ib-sec (.260max) _

Environmental Pressure, psla

i

iOxidizer Temperature, °F

Fuel Temperature, OF

Oxidizer Inlet Pressure, psia

FUel Inlet Pressure, psla

Total Oxidizer Flo_r, ibs

Total Fuel Flow, Ibs

}Iean Mixture Ratio, o/f

Pulse Total !_ulee, Ib-sec "

Nean Specific I_pdlse, sec

Oxidizer Valve Voltage, volt4.. ". •

2-

I_-15019-2

/e./

_zF T_

.,,(

.4. ¸

17

"2- _, 3

_=.'Z4s /

2¢)

. 7@

.._/

,V.. ¸

--X-.

,5".=,.)_

Fuel Valve Vol%age, volts _____. _____ /

o_e_ v_ cu=_t, _.s ii :_ l............ i__Z__ _,_s _ /_
_e_Valv._=_, _, I - " { '___- .>.=_z_....
Electrical Power, watts 1 1 _ ' / _ _ " _ _ ) " _ 1

.......... ")- : >'.1 " ..... _ ........ _ •
FORH _B-_b, NEW G6 3 " . ./, _.

• " " ..... " " " ," Lit Y,

* , r'_'=-

. ¢/,
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ROC_ _T DYZ_ E
A IOIVIIlI,OI_ OP NOMI'Id A_,_I_IIC;AN AVtA'I',ON INC

C_'_IDENTi/L

DESIGN APPROVAL TEST OF COMPONENTS

•FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME _U_T CW,_S'.-T_

NAME OF TEST DAT DUTY CYC!S TO 1OO _nnnd_

: _C 52-';2700-217

PART N0.tNAA 2051_0-6!

I.OI-TEST NO __HEET_OF_

Sub_jcle Phase I'o. _, Fuise No. 1

(i second on-tlne followed _r$ .h seconds off-time)

Site St4_.d.az.d

Data Vacuum

Piring Duration, sec

Time of Data Slice, sec

Environmental Pressure, psia ..

Or_dizer Te_peratmre, oF

FUel Temperature, OF

Oxidizer Inlet Pressure, psAa

_el Inlet Fcessure, psia

Oxldi=er :"lo_vate, Ibs/sec

Fuel l,%owrate, Ibs/sec

Nixture Ratio, o/f (le30.-+ 3%)

Yhrust,Ibs (_3._-+5_)

Speei_"le Ir_m,Ise, sec (266 .in).

St_t, Time, .msee (25 max)

Shutdown Impulse, Ib-sec (,260 _ax) A= #

Oxidizer 7alve Voltage, volts

FUel Valve Volt_,e, •volts

Oxidizer ?alve Current, &raps

Fuel Valve Current, _mps

Electrical Power, watts .

,_F_I, _:_# _-d_-_P_1

._9.
_,_

, P _ '//d,

,_,_,,Y'

O.

70.

70.

287

291

• 4.._&, __

PP_CP_o££O BY:

i

t_l _ I

DATE

_d[w6-_3

A_';_,'%OVEO FO_ NAA: . DATE FOR McDONNELL:

_J,_,_,., "-::
7_',;__/_',y;,-

H

I

g

il

|

i!

II
II

U
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g
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O_llwO_ OP _OmTs.4 A_I(n*CA_ AVIA_*O_ eNC
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DESIGN APPROVAL TEST OF CO:VPONENTS

FOR THE REF3_ITRY CONTROL SYSTEM

NAA_ OF .TEST DA"_ DUTI CfCLS TO _00 SeQon<i_ __

r M.A,C52-52700-217

PARTNOtNAA_Z.e_Z_j-
hOl

TEST NO __;tIEET__OF__

RE-_;THY Sub-Cycle Phase No.____

(Repeat of Re-_try Sub-Cycle Phase No. I)

Si_mal Width, mse_ _, . _.

Start Time, msec (25 max)

S_utdo_m _mpulse, ib-sec (.260 max) _

Envlrotm_ental Pressure, psia

Oxidizer. 'T'empe_atm_'e, oF

Fuel Tempera_ure_ OF

Oxidizer Inlet Fressure, psi_

FuelVAlet Pressure, psia

Total Oxidizer Flow, ibs

'Total Fuel FI_, Ibs

].Iean Mixture Ratio, o/f

_Pulse Total _ulse, lb-ceo

Mean .Spccific Impulse, sec

Oxidizer Valve Voltage, volt@...

Fuel Valve Voltage, volts

Oxidizer Valve Curr_%, saps

3



•._O C_ _ET BY N IEE
0A O,,V0_0ON O1" ,_",,OmTH AI,,4CR CA_ AVaATION ",NO

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

Oxidizer Temperature, OF

Fuel Temperature, OF

exidizer Inlet Pr.ess_re, psia

Fuel Inlet Pressure, psia

0z._dizer _lowrate, Ibs/sec

Fuel :-_c_rate, Ibs/sec

}!ix£ure Ratio, o/f (1.30 -*3%)

Thrust,Ib, (23.5-_5%)

Speci._icI_,Isep sec (266 nln)

Start Tir_..e, nsee (25 max)

Shutdown L_p'alse,Ib-sec (.260 max) _

Oxidizer 7alve Voltage, volts

Fuel Valve Voltag,e, volts

Ox_dlzer Valve Current, amps

Fuel Valve LMrrentp _p's

Electrical Power, watts

0

.70

70

287

i:Q
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g

g
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DESIGN.APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

coMPo_m" NA_ T,-_JSTci_,;3i,'_ A.._.mLZ

OF TEST D,'_TDb_] ' CYCZC TO 100 £eeond_
_11 III I I

N - f MAC _2-_2700-217
PART O'_NA A 208130-(&

T_TNO__ET__O___

RE-_I_RY Sub-Cycle Phase No. ____

(Repeat of Re-Entry Sub-Cycle Phase No. I)

I
t

I

1Oxidizer Temperature, OF

Fuel Temperature, oF

Oxidizer Inlet Pressure_ psia '

Fuel Inlet Pressure, psia

Total Oxidizer Flow, .lbs

Total Fuel FI_, ibs ".....

=t_eanMixture Ratio, o/f

)7

Pulse Total l_oulse, l_-sec

Mean Specific Impulse, sec

Oxidizer Valve Voltage, volts .
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COMPONENT NAME,

NAME OF TEST-

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

T_,T C_._':.RAsss_-_W-

BURSTPP_F_UR_

NO fMAC 52-52700-21'/PARr .l NAA_'"20a130..6,
AU!

TEST NO.208130- SHEET__OF__

IL _3S_-53_7

Deviation Request:

The Burst Pressure Test data of paragraph 7.2.&.2 on

page 165 will be completed when data is made available.

Proceed with the Wt. Determination of paragraph 6.6 and
7.2.4.2.3.

Recopied from original request dated 12, November 1964.

MAC _gineering Gemini DAT-RAT Unit

/2-- :2- _'y

FORM 60_-B-42 NEW 6-63

]_-]5o19--2 419
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A C)iVIBtON OF NORTH AkIICRI_-AN AvIATION. IN_

COMPONF'NTNAME

NAM3 OF TEST

7.2.4.2

7.2.4.2.1

7.2.4.2°2

DESIGN APP_OVAL TEST C_-_ COMPONENTS

FOR THE R-_qTRY CONTROL SYSTEM

THRUST CHA/_ER ._.,'._'-_'_'=Tv

BURST P_SSURE

PART NO'{ P_C-52-52?OO-21?NAA_2C813C-61

208130-401 16" 26TEST NO. SHEETA._o_OF267.

Test Data - TCA #_

Component Identification

Component Name 5_'-@ D.'9 # F-dt_ 0%_-
@

McDorme].l Part No. __2.-'5"2_7_° _, 7 ',.-'

Rocketdyne Part No. 2.o_ / 70-_ 1 t:"_

Component Serial No, 9V _ 7q _ e v
° "" ' _',L- ]:

Site Data

Facility oxidizer tank pressure (pslg)

Facility fuel tank pressure (psig)

Oxidizer inlet pressure (psla)

Fuel inlet pressure (psla)

v._i,, tm.us_ (l_)

Combustion chamber exterior vall temperature (F)

Inspection Remarks

•7>b ,(vs_o)

df-'_

B



M OIV¢O*ON Ow NORT_ AMK_ICA_'_ MWSAT_N. ING

DESIGN APPR'OVAL TEST OF COMPONENTS

FOR THE REBNTRY CONTROL SYSTEM

.- _.

Q

@
B

O

I

I

' It

i
i

(I

I

I

n
0

B

B
I

B

/

T}LRUST ,.,r"_',,_'o,,..,,.,,j,_,,,.ASS_'I,BLY
COMPONENT NA,V,E ,

.
NAME OF TEST BURST PRFSSURE

l

7.2._.2.3

rM_:_2:527oo-2,?
PART NO. t NAA 20M30-61

TEsT_o2o_13o-_,'_._-0_267.

Wei_h%,, Detor-.ination test (reference para_aph 6.6,)

All protective ¢!os_es woro reprove4 fro= the _A.

, qe_ (Yes or _o)

The TOA dry weizht was _.,/9 pounds,

(Record tO the nearest cne_ndredth pou_)

lJ IL , , I, ' II

• • °

#_-_.PARF..D BY:. DATK JPE.2.FOR_._ED bY: {)ATE I W_TN,T.$S-,?.O _OR

,/../. I_,_'_-I_.-_:_-:
._, _.o. r_.L_ I I/-/_ _ I ,_' .

] ! "
"ORM 6OB-B.A 3 NEW 6-63 -

•
k22 :

.,,dz.,x'i- ,, _ , . /_.C'N" -I
/_ "1,, " l _,_l_,_- _

•. 1%-15019-2
• ..
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DESIGN APPROVAL TEST OF COMPONENTS
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FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHAMBF_ ASSFMSLY - 25# ,'_c 52-527oo-217
PARTNO.I.NA;," 2o_3_61

&Of
TEST NO.2_0_HEET ]67 Of 267

Reference: }L_C SCD 52-52701, Revision F, Paragraph 6.2.3.20

Disassembly and Inspection

Test Procedure

Prior to sectioning the TCA.perform a visual inspection and
record the post test eor_ition of the TCA.

Cut the propellant valve mounting bracket and propellant

valve feed tubes from the TCA injector face along line A, B

as shown in Figure 7 • All cutting shall be done by saw.

Separate the propellant valves from the mounting bracket.

Section the TCA by cutting along line C-D-Eas depicted in
Figure16.

Perform visual inspection ofall detailed parts for evidence
of damage, distortion, fluid incompatability, corrosion,

broken parts and impending failure.

After test completion identify the sectioned TCA and detailed

parts and package and store for reference (except for propellant
valves).

Machine, on the oxidizer propellant valve, the seat assembly
to spacer weld to loosen the seat. Only the minimum&mount
of material to accomplish this shall be removed. The seat
assembly P/N _O766_ shall not be removed at this time.

Machine the filter assemb_ to solenoid weld to loosen the

filter. Only the minimum amount of material to accomplish
this shall be removed. The filter assembly P/N NAS-28097-T1
shall not be removed at this time.

DATE'-- I APPROVED FOR NAA: 0ATE ED FOR McDOnnELL:

o_E 1 /'_, _



OtvlSlC._ O_ w,..O_T_ A'm,,_CR.CA_ AVJA'rIoN. IN@

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME

NAME OF TEST

7.2.5.1.9

7.2.5.1.10

7.2.5.1.11

7.2.5.1.12

7.2.5.1.13

7.2.5.1.!&

THRUST CHA:'_TR ASSEMBLY - 25#

DISASSE_LY AND INSPDCTIcN

Remove, bag and identify the seat assenbly.

Remove, bag and identify the armature P/N &07569.

Remove, bag and identify the spring P/N &06806.

Remove, bag and identify the filter assambly.

Bag and identify the solenoid assemb_7.

Repeat 7.2.5.1.7 thru7.2.5.1.1_or the fuel propellant valve.

NOTE: Only authorized personnel shall have access to stor_

DAT hardware.

J

f" MAC 52-52700-217

P,_r NO,l,A___o833o.6_"

"3 •

/

g
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& OIV'IIIIOINI OF INIO_TN A¼(RI(_,N AVIATION. |INI_

DES1GNAPPSOV?-_.T_-_,_TCF CO,'_PO,N.'='NTS

FOR THE R(T.F_NTRYCOXTROL SYSTEM

, f,t'*-csp.-127on-_].7

7.2.5.2

7.2.5.2.1 "

7.2.5.2.2

Post Test 7nsnPction _nta - TCA _/_

Comnonent Ydent_ficatloq

Compeneni_ Name" TCA

Rocketdyuo Part No.

Component Serial No.

7.2.5.2.3 Disassezblv and Tnsu_ct_o_(Roferonc e Paragraph 7.2.5.1.3)

The TCA _as sectioned along lino C-D-E and visually _nepected.

The results of the inspeotio,__ere as follows:

x)

t]

_f
%

/



ab OIVtIION ¢IW I'_OmTNI _MI¢_tCA_ AVI_TO0_I. tNG

DESIGN AP?ROVAI. TEST OF CO,_ZPONENT$

FOR THE REENTRY CONq'ROL SYSTEM

, f I;A_jC52-52700--217
cc_.:_ox_rNm.:F Y_UST ClLV.:3m_:,SSZ:SU_- 25,4 ;'ARTN0.i _'20S!>'0/61

,:_O,ql.,O..hOl 108. ] . -'-NA_;_.OF T_T DISASSF,.;BLY AND INSPF_TION T_ST N(X.o_,_.._u- - Sa.-':ET__OF 267

::z===:=====

Disassez_ly of PropeLlant Valves (Reference Paragraphs_7.2.5.1.7
thru7.2.5.1.13%

The propellant valves were disassembled and all parts called

for were ba_ed and identified _ )/_"-_ (yes or no).

._._:7_.c7 ,:)c,:. _z _::. _.'¢/:,,_:z ,F,'z. :_,,e
t-:w,,o

L I i i • i i

_ o-

-., ...,

• : . . .

• r . ° ,

.°

. .':"

I

a

c

I

!

I [ '
I _.'":'dl I "" ' I ,", ._, /,,tr..:'._l/ /I •

_o_,__o_,_ 3 _ 6-63 - . ..... : . ii
_dv. , D. ,,::.'-'..'_ate /I- 2P- .. .'

-" ._ ........ • . '" . . ... . .. ' . ,:...;_/'"

_26 . .... . Pv.-15019-2 :_
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME _TI{RU.%_P_C.,]LtJ.[BE___,mTy

NAME OF TEST }O_)'TSI_T)T)r,T_'_(_',.'f?,A_.f

11 nlr n ...... i

MAC52-52700-217PART NO.. NAA 208130-61

T_sTNO.=O_'30-&O_'_T__O___
......... ' , F--

zz,b388-,5353

TCA Unit No.& of the original SD6 DAT program,

which co_uleted salt spray, shall be reidentlfied

as Unit ]';0.3 in the revised DAT program. T_e nex%

test sequence for Unit No.3 shall be H_nidity.

D. 1_a=_en_5/
MAC Engineering

g. Adams

Gemini DAT-RAT Unit,

FORM 60_-B.-_12 NEW 6-(,3

!

i ..... 1

; t,27 !

1
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

NO _"MAC 52-52700-217
COMPONENT NAMF THRUST CH_v_FE{ ASSE}._BLY PART "LNAA 2_130-61 '

NAME OF TEST L_3/]3_ON_T AND SERVICE T.T_ TESTS TEST NO.2_130-4sOH1EE]_____ OF267

Reference: _AC SCD _2-52700, •Revision Gp Figure 10

?.3 Thrust Cha_Mber Assembl E Number Three

This subsection specifies those environment and service life

tests which are to be performed on Thrust Chamber Assemb]_
Number Three.

!

1
x

I

PRE.P^ARED 13Y: _-,'_/-_ DATE

CHECKED [_Y: - DATE

FORM 600-B-44 NEW b-b_

_28

API_. OVF.D _ /'I1_" DATE

o

P.--zSo19-2

U

U
ll

I

I

|

II

I

I

I

II

n

B

G

t
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

d

o,

Reference:.

7o&

YAC SCD 52-52700, Revielon G, Figure 10

This subsection specifies those environment and service life

tests wkich are to bo performed on Thrust Chamber Assemb_

number Four.

D FORMcC_ONNELL:
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

'_...... -_....._-v fMAC 5P-52%)0-217

COMPONENT NAME[ THR'J..CTC:Akz:_R _:=,_.,;',:..,.u. PART NO. NAA 2_:"1"0-.61
.... _ -,,,", , "91

NAME OF TEST. PRT_-TEST I.,.:t _,,,, iO._ TEST NO. 2.P-_] 50...SHEET.2:_Z.OFI,%_...

Reference: :-:ACSCD _ r" ,-._-.,_730, Revi:'io=:G, Par'_.r_[,h b.:'.?.l

"1.4.:L Pre-Tc,st In_rcction - TCA _

7.4.1.1 Test Procedure

7.4.1.I.I Verify "..hatthe ?CA is of ti_e proper confi,_uratio6, that

it hs_ been properly packa._;edarld _h,st it ccntaias no

defects s=ch as broke:, par_.s, corrosion, damage or

deterioration. Also verify th'_t the TCA };as passed the

accept_mcc te._t.-,of RAO_20-350. Only those TCA's

meeting the above requ:rezents :;hall be" accepted for DAT.

7.4.1.I.2 Braze propellant valve inlet adapters, tu the oxidlzeb and

fuel propellant v_lves per RAC_07-O09.

7.4.1.1.3
J

Perform Weight Deter_inatie_ per paragraph 6.6.

......................... . .............................. •............ '_ . - .....

.. ., .

FOR_ (_O_-B-4_ NEW 6-6 3 "_ . . . ..

'o [l
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COM PO,',_NT NAME

DESIGN APPEOVAL TEST OF CO;V[PONENTS

FOR THE REENTRY CONTROL SYSTEM

'[IiRUSTC]'A_!BER AZSEL!BLY

PRE-TEST T';"P'-'"mTm 'a

,t-a_.¢ _2-,_27oo-2r7
PART NO.[ NAA 2oq1_0_6 i

TestNO

7.4.1.2 Test Data - TCA #4

7.4. _t.2.l Co'rpone_t Identificstlon

0xld[zer

Component Name TCA V_lye

McDo:_nell Part No. .D-_D _-__-_'=97OO-_27

Rocketdyne Part |io.cw_/_o-4_/ 4___Z_

_.1.2.2 ii Inspection (reference paracrap_

7.4.1.2.2.1 ....

7.4.1.2.2.2

7.4.1.2.2._

!

The TCA vas inspected to insuro that it w,s of the proper

configuratio n , that it had _cn properly packaged _nd that

I% ¢ontaine_ no defects such ss broken parts, corrosion,

da=s_e or deterioration. Also the TCA records were

inspected and it ,as verified that the TCA had passed the

acceptance tests of RA0220"_O. _. (yes or no)

• /
Propellant valve inlet adapters were installed on the pro-

Reliant valves per paragraph 7.4.1.1.2. _ (yes. or no)
s .

Inspection Rezarks _

It-15019-2
.

@
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

=,

#

%

,°

f
, i

t #

COMPONENT NAME .

N:,ME OF TEST
.... p -. _ .....

%

7./,.1.2.3

N- f MAC_5:_-52700-2!?
TP_UST CF.AI-_ ASSk_.BLY i PART O.[NAA 208130..61

/.ui
PRE-TEST INSPEG_ION TEST NO. 208150-_HEET _F_L -

-- -- J l i " I _ 1 ' ......... _ ' ...............

_!ei_ht Determination test (reference paragraph 6.6)

All protective closures were removed from the TCA.

.... v/._._ ._(.Ye_,or _o) #._)o-

1T,e TCA _j weight w_s _. _ _s.
(Record to the newest one-h_dred_ po_)

Inspectlon Re=.a.rks _ O t_E "='&_' ._/_,,_,t.. _

#

i i ,|

| i i i ii i

! _ ,; (¢_- I ./i._. __,_,_- I __ 1 _
• ,- T "" " " _" (7 V. _-_. V_rrO _Y US_: ¢_

FOR_608-B-}_3_ NeW 6-63-- t / / -- "
• J

"... ;o

' R-15019-2
432

#
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I

I

I

i

I

I

!



DESIGN APPROVAL TEST OF COMPONEN'I'S

FOR THE REENTRY CONTROL SYSTEM

Reference:

7.4.2

This test ._h,ll :_'erun in aceord:..r,ce with Federal Test _._ethod

Standard 15la, Hethq4 811.1.

Re_,ove the TCA nozzle cover.

Insure that the fuel and oxidizer inlet ports are l,roperly_
c_pped.

Install =:ointure proof closures on the p_pellant valve

electrical connectors,

7.4.2.1.6

7.4.2.1.7

Orient the 7CA la the Jalt spray cl:_=.ter (paragraph 5.2.6)

sO that the X Axls anti the Y Axis (Fi6ure 7) each make

anf,les of 45 de_,rees with the horizontal and then positive

directions aro pointed •upward, _u,4 tsar the Z Axis is •

horizontal sad parallel tc #he vrineIF._l _irection of

hori{onta] flow of foc, through the chamber.

#

The concentration of salt in the salt spray solution shall

be 5 per cent. :

Record en th_ data sheet the dates and t._nes.of start and

• co=pletion of the salt spray test. The duration of ex-

posure to the salt _t_osphere sFall be 50 •hours. " :

7.4.2.1.8 Within one hour after the 7CA ha:_ been re_oved from the

sal_ spray cnanber, bc_in the firsz of the following tests.

The tests shall be carried throu_Th to completion without delay.

_:¢TE: Failure nt the electrical connector interface is not

Rocketdyne's responsibility.

IPRE.PARED BY: .i'/,_,'_L"DATE APPF_OVED F<)RHA/t: DATE FOR UcDOIV_NELL:

/
I CHECKED Erf_ DATE _t i_" _ _-_-:.'-d'__ /./ / / . •
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COMPONENT NAME

NAME OF TEST
I I

7._.2.{.9

7._.2.1.10 ,

7._.2.1.11 .

7.L.2.1.12

7.L.2.1.I_

T

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

_RUST CHA]CBER ASSI_LY

SALT _,P__Y
I

PART NO.{ MAC. _2-527C'O"217• NAA. 20_I_0-61

TEST NO.__O_ET 21COF__.

, • , ,,, a

Perform Propellant Valve .ProofPressure and L6a2age per
_a_..raph 6.1.

Perform Propellant Valve Electrical Resistance per I)a_ag_aph6.3.

Perfor_ Propellant Valve Dielectric Strength per paragraph 6.A,

Perform Propellant Valve Functional per paragraph 6.5, .

Repeat paragraphs 7.4.2.1.9 tilrough7,_.2.1.12 after L8 hours"

has elapsed since th_ removal o£ the TJA £rom the salt spr_
chamber. •

• . . ..

/

• { •

- .. °

o

" .. _
i

i

+ _ ,

..... I

R-15019-2
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MATERIALS LABORATORIES '"

_),)_*_ TESTREPORT

PART NAME

MATERIAL _1% used for s&tt spi_y _ ;D/_:_9_

SUBMITTED BY _DEPT. _96-1_3,6

PURPOSE OF TEST

,_-& ,_.2,9/'J

REPORTNO. PTR _-253-039N

DATE--_8_-'_i4. G.O.

s-121h
REI:£RENCE__E_,_99 (6-127)

QUANTITY.

PARTNO

SPECIFICATION

LOCATION PHONE _06X

To de%ntn_4ns_h_th_r _a sn1_nltt_d _ ,ol,}tlon_n_ so_4_ m_n%a

_e requiremen_g of Federal Test Method Standard _LA Method 81.1,I,

i

• !

LABORATORY TESTS AND RESULTS

;:t

|

II

I!

I

TENSILETESTS

SAMPLE
NO.

REQ'D.

YIELD
STRENGTH

KS1 LL_

ULI!._AATIE
STRENGTH

RSl i ELONGA-

TION

%

OTHER TESTS

REDUCTION
OF AR£A

%

HARDNESS
REMARKS

il
gO

1. Appearance

2, Chalice! Analysis

Nicko_ _s than 0,_) No% ds£ne%e¢t _n... _an

_.

Copper

Sodium ¢odlde Les_I th_n 01_ • 0.09_

/

w _

",_-:_o.....":-.".n(.2) O/;.d_',,-!46

J. !,."'._.:t--_ D/:526--lh6

_.;no_considered (_.±,_qu_.__zyz_____.).nceu_od _, solution,

6:,!8._&_. ; __ 6,-aS_6_t_ i
D_,_. Approvad Oolm



MATERIALS LABORATORIES

TEST REPORT"

REPORT NO P_-'_ ]!'25_--0][].]:

DATE_ 6-26-_h G.O. 52_16

i

"_ t" 1REFE_ENC__..'-, 595399 (6-217)

QUANTITY 7_ ml_ pot de_',"

PART NAME PART NO.

MATERIAL S_t sol_t_=:n fnr _1 _ s2r,_- t_ _ SPECIFICATION_

SUBMITTED BY John._Sqnter DEPT. 596-14_6 LOCATION. Co.no_. PHONE

PURPOSE OF TEST To _ote_,_._ne ,_necif.ic _rcvjt.,, of _] t :o!_:tion f¢,r co:.n_,!%_,nce ;rZth

206t

LABORATORY TESTS AND RESULTS

TENSILE TESTS .... ;

YIELD ULTIMATI: ULTIMATE REDUCTION
SAMPLE STRENGTH LOAD STRENGTH OF AREA HARDNESS

NO.
KS1 ElkS. K_

_ONG^-
_ON

% %
REMARKS

REQ'D.

OTHER TESTS

,n%ni',_ -n

i

I

|

|

|
Res_0.t

6-22-6 h F_r _:nd ZOO56?

_To,_z].e End #,0268 - 1,0_I]3

1=0268 - l,Oh13 Io0547

6-25-64 No:zlq End I=0268 - 1=O!!33 I_0_62

_ist. I

i._7. _ 5_6 J
Ro R. 0es_c_u "

J° L.SSnb_T " "

_56 , / • . ___/ / // R-15019-2

. - " " , ___ .,L_ _ , , ,

$_g.ed Date Approved Oote

|
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

CO_APONENT NAME _iHUST CHA_E.R ;_;S_JILY

t

NAME OF TEST. SALT SPRAY
z.. : .............. ,, ,, , ,, ., , ,.,

N-r_c 52-_27oo-2,?
PART O._ NAA.2.041}O..61

TEST NO_CG130-L(_EET 22- ?JF_}._L

7.1+.2.2 Test Data - TCA #_

7.&.2.2.1 Com.oonent Id_ntificatlon

Component IJa_e . TCA

McDonnell Part No. _d2>_-_-_-2_o0-_.l"J

................. Rocket_yne Part No. _ O_#=3 0 -l/

.................. Component Serial No. _z_)m-,_-_

7.&.2.2.2- - Salt Spray test (re£erence para£raph 7.&.2.1) _.

• b':_=- _ V 71:2.0,/4 ,V (£_'9tX

7._.2.2.2,1 Salt spray exposure was oegun on , _ {date and tlm_)'_

7._. • .2.. The t_pe of _alt and water used in prepar_n_ salt water._solutioa

7,&,2,2,2,_ The solutzon concent.ration was ._-_ ."_(_P) pet

7.&.2.2.2.& Salt I Fra.v exT,ouu2e was ended on __ _(date and time _

7,&,2.2,2._ The followln_ data was taken daily during the exT_sure _rlod,"
t

Yolumeof salt solution collected in ndll_li_era per hour per

80 squ_re centLmetera of horizontal collectin_ area (0.5 to _,0

ml per hour per 80 eq. era.)

' • ' ' First Day/:.. S.econd Da_r

__,--_. ----
T,G, Kni/'tin .' "2"; c.. , -.,,- .... _,_

/.
i -- (,-"rI _-.<¢-<_7 I ... ' " .. I._.m,f_4.,/..s__-_.j

il ! v ,I

• ...........¢% i i

i _37 i
• _ .... ' * D.... c

=0_ 6c8-13.A 3 NEW 6-63

R-l_O19-_'
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME Tit?.UST CH/d-_,EP. ASS_LY

NAME OF TEST SAI,T SPFIY "
............ ,_12,_.......

[MAC 52-_7CX3-217

PART NO.[ NAA_

2 r I ,_ _______ _ ,elTEST NO. :,_ 3O- SHEET2_ZI2.'.jF_/_
ii

7._.2.2.2.5

(Cont'd)

Specific gravity of collected solution '

(I;0268 to 1.0L13 at 95 ±2F) /_
/ ;-=2__

• First Day._eecoml Day

Nozzle era receptacle 7=1-0z_7_ /, O_(_Z

e2_
Far end receptacle _ /, O,b-(_ 7' ",_ /"

• ,_,,_:_-7
of collected solution (_.5 to 7.2_t

Nozzle end receptacle

Fax end receptacle

/_FE •

r - _ ..

. w-'T _ ,'_

95 ±2Z)

,irst% s°co_D_

,..,,_. _:,_.
;/._. '_\ .__/__--,,_.,_

y

T.G. Knff£in..

/.:/- _,V_

°• .

I

" ". ' . . ...

._ _ ;' • : , ¢,. -C, _ • "

Form6oS.B-h 3 New6-63

f-

• L

• t" e£ t' _ "

! l ,

C[..,ql]FI[./) _ L'._,_-_,,q"&,.rLL:E._,r

R-15o19-2
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UNIT._SHIP 1_0._-'5"_-_ "_:_' ASSEMBLY NO. ,_ 09"/3_-_ /
"'--_Rc._ ONE }

TYPE _ REPAIR _c!,. ,o,J I ,,_P.̂cc_,.I CU_T.

I--

FORId We(r,_.W
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O

%/(

..!'." " "-'_'_":_

:.C_;',:._S 8,_3-_,-,d -- Zone 16
Vas _.;<,"_ L_2

f • ,_% e-

595-174

59_-178

59S-178

595-178

........ ° .. •

,,r"-,s_'_xn_,"of DAT Th=%'st Chazbor Azce.ubly

!7 Aus:st 1964

S_:_cc Enginc_ ::atc_ia!o

555-178 - Zone l&

Van Iiuys f2

6324

A 25Lb, ECS th_mst Chamber nz_c_:bly (P/i; 2C31_0-61, S/if

403525:-), _:hic'hhad _ndc:'_cnc b.o_ fi_-_z_ and 50 hour" _!t

spray ,.... , va_ c:-:a_.inc4by Yatcrials and Procc_scs,

LoosclT =.dhcren _-_" ",=z_ "'as ob_ci_,'cd in ::c!d a_'cas, a ¢cndlticn

typic&L of many stainlo=S _tccl _:,_!dJoint._ follo':in_ celt

_pray ":,'.'_ts.T':o:'e::as no cviden,o of attack ::hich vou).d

dcstrG_" or reduce the _tructul-al intcc_'ity of the part,. I%

is the opinion of Eatcrials and P_occzseo th,-.tthe part is

acecp%_-Olo to continua vith the -"c::a_mlnS _;amidlty and =u_-

sequon5 hot fire tests as outlined for the D:T prezram.

/

O_,'!:C_,_;/nr

Go D. Williams

Space Engines Materials

C. E. i.oc%l_.2/,/Supe.--visor

Space Enzineu l.latcrials
I;atci_ais and Processes

h40 R-15019-2
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[_.SIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

?,_.2.2.3 Propellant Valve Proof Pressure and Leakage test (reference
I;w!_agraph 6,1 )

Proo.e Pressure

Pressure

(._,oo_o)
T_ne Duration
(}_t.nt.=,=)

_e "
Voltage (26 _-+0.5)
Inlet Pressuro

(5oo_o)
T_ Duratl_

Leakage Rate

Ox_tzer Valve Fuel Valve

_oo _t_! ._ s_o _ ',,

,_--, _-_":':_..... ,
_utes -_ minute_

Li

#" ,. *..

,.., -.,4 • ' :

=¢. ,, _. ,_ .

_nu_e_\oe= .d, mlnut_s

Inspect'lon ' RmnarkI' ':

• -- I i I i I

-- ., , • . ii I i,. ,i ii

---, ,, _ J, i , i , i i1|1 i

j, ,, t, ,'
J II . .'

LPTI o.,.O,.1 to

_-Z_0_9-2

"o .-

%

,. o .

Q
' _I
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

Q

i , ,. J i i

COMFK)NENT NAME. J_'-'-;::.-T CH:J.:_:__ -_-.x._*_-y

NAME OF TEST SAlT .'Z,F'2_AY_.
II II ' I I | _ I

7.t,.P.._._.

Fuel Valve

Resistance

Oxidizer Valve

Fuel Valve

....... Lnspec%lon R_._arks

f MAC 52-52700-217

PARTNa_LNAA20_O_+|
-CO1 _ _.

TEST NO 208130. SHEET_JF-_L_"

ProFellant Valve Llectr:Lcal ResLst_nce reef, (reference pa.-_-

Env:bronr, ental Te_,T_rature _ 0 , _70 ¢ICIF).

Resistance A - B ... __--_'7-. "

Oxldizer Valve _/._oh_.- (_cceNble per F 15p

- _ yes or no Y£$
Ylg_J.oi_ IAccerUb_eperPic,._e

C-D
(s.o _,_.=)

•/, :_¢_-o_

• °

L.____/" :','-(, ,_ I _'_'_ I -/ _'_;"_ I_'_'_,_L _u_ /'\

D

B

|

B

0
/

, |
!

, |
I -
. :..

+,,: |

|
I

1

i
' O
t
i

gI
1

_:.-_ot__
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A _ 00 _yw, G A_iqvtA_ _VI_T_ e_C

! ii =l i.| II .....

I_;|GN APPROVAL TEST OF COMPONENTS

R3R THE REENTRY CONTROL SYSTEM

rMac 52-52700_
(g_APONENT NAJiA_THRUST C_ER ASSEMBLY PART NO.__

04= TEST SALT SPY_AY TEST .

7.h.2.2.5 Propellant VaIve Dielectric Strength test (reference paragraph 6.h)

c. to _c,=_ ",_+<_-

AtoC "_

C_idizer Valve

Voltage
Volts
500 +10

""D' ",o
,,._ .

Fuel Valve

"Current Voltage

Microamps

500 l_xx.._
;'n; 4.4

•Volts

_oo+,_

Current,

gicroamps
5OO m_x.

,,,, ,

Inspection R_narks

• _k%_

J.',

CERllFIEb FOR MclX)NN_J_L"

R-15019-2
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,ART ) PART.O.208130--61 TYFE OFTEST POST SALT SPRAY

DX] )12 _R FALVE

F/N _O?_g7 S/_ 92_7( 09
..... I I I I I I ' I r-''l " I I 1

Ho!:izont _i = Imc/cH

Vel-tizal = 20m v/¢

Rei_uire_ _nt : .C065 se :/H _x

Vei_ti:al = .C )&4 se "..

Horiz )nt_l = Im3/c

Verti ",al = 20vlcm

Re_ui"ement = .0D35 sez/m

AcSuaL = .0325 s¢_
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME T_LqUST CHAMAER ASSE33LY

NAME OF TEST SALT SPRAY

7._.2.2.6 Propellant Valve Functional test

MAC 52-52700-217")C_Q 1 "_ _ /-1PART NO. NA.a _v,,,,,,,-_,

"TEST NO.208130-%0HIEET2.?._SjF_.ti4

(reference paragraph 6.5)

Oxidizer Valve Fuel Valve

Response Time

Ambient Temperature
(70,1o)
Energizing Voltage
(26 _+0.5)
Inlet Pressure

(300+_1ofor ,.,pull-in,,)
Opening Time

(0.0067maximum)
Inlet Pressure _ _'_ ps_g
(zero for "drop-out")

Closing Time " ,_O_gSeconds

7o F_ 70 F
R& _''

/_,, /

,00_tq seconds ,_)0_ seconds

.-7,_#o

,00 Z_-_jbnd.

Low Voltage Operation

Ambient Temperature
(70±_o)
Inlet Pressure

(300 _10 for "puAl-in")

Opening Voltage
(v6 m_-,amum)
Inlet Pressure

(zero for "drop-out")

Closing .Voltage
(I.o_nim_m)

Inspection Remarks

">_ ,%,,, '-7_ z
/.:.-..,_

•-_._i.

• /'; ">h

R-15019-2
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DESIGN APPROVAL TEST OF C_,_PONE::N'I_ .

FOR THE REENTRY _Ot. SYSTEM

COMPONENT NAME TP.': !:_T CH:J.:':': __ L"._.'-_'._:Y

NAME OF" TEST SAT2 srRt, T
' '' I I

7._.2._.8

: ?

f

.#

q

mr'MACs2-szToo4,7 -
PART I NAA ,208130-61.,

TEST NO. 2081-30"4SOHIEET2__,2_3F,,_
I I III

ProFeZlant Valve Electrical Resistance test (reference _-
graF_ 6.3)

Envirnre_ental Te_rature

l'tea_,st_c,

¢x_dl=er Valve

Fuel Valve •

Res:l.st, mlce

Oxidizer Valve

Fuel Valve

Inspection R_.ark=

i. t

..°
i

m

•. : . ._-.

: . : ,:. . ," .

: = .

r70.(_o ±tcr). .

, - ._-,

• . . V_'es o....... _-:_ "_

0.o =az_==)._.. . .....

-- ....
"W " '

. - . - . -. - ..< ..-

......_#_

i i

i

i

i
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P.j
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APPROVAL TEST OF' COMPONENTS

FOR "n.lE REENTRY CONTROL SYSTEM

_PONEKT NAME THRUST C_tA_SSI_ASSemBLY

KeJ_CWTL:_T SALT SPRAY

f_ 52-5270_7

_m" NO.t , ,

7.A.2.2.9 Propells_t Valve Dielectric Strength test (reference paragraph 6.A)

• _Ive _ Fuel Valve --_I

• __nt--7 _ ---71
' t v_ozt, _ i _c=.o=p,I voz_ I_._ro_ 11

.... _ 500 _x. ,_,_,_ _

A to C _ _:'.".

Inspection Remarks

. J<_&, ,

r_, uoo_-_ S NEW _-6 3 t _,._>

R-15019-2 _&9



DEVELOPMENT LABORATORY TEST REPORT
.qOP'.

pREPARED BY EWR NO. FACILITY PHONE DATE

F.Pope 595399 ENg. TF_T 2061 6-26-64

PART I P*RTNO 208130_61 TY.Eo_ _E,T POST SALT SPIt_Y

__RCS TCA (Unit _ _ i S/N 405529_ P_OPRT.LANT VAT.VE FIT_(IT!ONAT.

C _T TR_[CE

(1)o_.1_in_T im_

H,ri'_on_al = Im_/a

V _rt:Lca = 2Onv/:m

V_)LT r{GE TR _CE

(I;ioBin, T_mle)

H,)ri ;on _al = ImlJ/c:

V.=','_._ = vl,:m

/N_$07 _57

3XI )IZ _ TALgE

A_.-_m : _O,]2;, _,=,._

S/_ 9_37909

k

i

I

I I I

F .... •

!
L,
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME

NAME OF TEST
I

_.&.2,2.10

52-5_0o-_7£
T) _m • 1Tl-fl,Uu .. CbUk,U_Ek ASS_33IX PART NO.

_I',£A_A_ d"---'"
A 1

SALT SPRAY TEST NO.208130- _)HEET22 ,',)F _5/,
p ................. .... _.

Propellant Valve Functional test {reference paragraph 6.5)

Oxidizer Valve Fuel Valve

Response Time

Ambient Temperature

(7o ,_ o)
Energizing Voltage

(26 _+0.5)
Inlet Pressure

(300 +_I0 /or "pull-in")

Opening Time

(0.0065 maximum)

Inlet Pressure

(zero for "drop-out")

Closing Time

(o,:_,__)

2_
__c

_conds

_E_._ig

_onds

/ =r_-:,

• (_ L__/seconds:/

,:: .:)
_RO psig _.:>.

,0 _?_-_econ_s¢(:. .

Low Voltage Operation

Ambient Temperature

(7o±_o)
Inlet Pressur.e

(300 zIO for "pull-in")

Opening Voltage

(_6 ma._tm_)
Inlet Pressure

(zero. for "drop-out")

Closing Voltage

(1.0 minimum)

Inspection Remarks

70 7o F ,,:_j

£_, 65" (o,_ wc
_LD

I. 2. _C /._ _" VDC [%:'
.... _

ro_ 6o8.__43 NEW6-63

/_ " ___zI_I,_XIT _ • _ •

,,_,,.s-.oNA . _Un_._te_ R-_o_9-_
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i
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME

NAME OF TEST

TKRUS_' CHA]_ER ASSEMBLY

HUMIDITY

N {MAC: 52-52700-217PART O: NAA..,,20,SI._O_61
401

TEST NO., 208130_HEET 18.5 OF 267

Reference: MAC SOD 52-52700, Revision G, Paragraph 6.2.3.10

7.3.3

7.3.3.I

Humidity - TCA #3 .

Test Procedure

Install the TCA in the h_midity exposure chamber so

that, with the fuel propellant valve positioned on top,

the longitudinal axis of the thrust chamber assembly is

horizontal.

Insure that the fuel and oxidizer inlet ports are properly

capped.

Ins_ll moisture proof closures Oh TCA fuel and oxidizer

electrical connectors.

Remove the protective closure at the thrust chamber exit nozzle.

Instrumentation shall be provided for a continuous record of

the temperature chamber wet and dry bulb temperatures.

7.3.3.1.7

The test shall start with the thrust chamber subjected to

local ambient conditions of temperature (68P to 1OOF) and

humidity for a period of at least one hour.

Provide a relative humidity within the test chamber of

95 to 1OO%. Record the data and the time on the data sheet.

7-3.3.1.8 During the next two hours of the test, gradually raise the

temperature of the test chamber to 160 +_5F.

CAUTION: Assure that the test chamber is vented to atmosphere.

]_15019-2 453



COMPONENT NAME

NAME OF TEST

I I I

7.3.3.1.1o

.3.3.1.1t

7.3.3.1.13

7.3.3.1.13.1

7.3.3.1.13.2

7.3.3.1.13.3

7.3.3.1 .IL.

7.3.3.1.15

•3.3.1.16

A _IVISIO N OI f NOl_'l"t-4 AM{RICA N AVIATION IN_

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

_"MAC ,52-;527OO-217 .....
THRUST CHAI'[BE_RASS_BLY PART NO. L NAA 20_130-61

_ _ ._ AOI 186 "HUMIDITY TEST NO. 2081.0-SHEET_ vF26_7_

During next sixteen hours of testreduce chamber temperature to

a value between 68 and IOOF.

Repeat paragraph 7.3.3 •I.8 throuEh 7.3.3 •I.I0 nine consecutive

times. At the end of the testing record the date and time.

NOTE: Total test time shall be 2_0 hours (10 cycles).

Allow the TCA to return to local ambient conditions of tempera-

ture and humidity.

Within one hour after the TCA reaches the conditions of para-

graph 7.3.3.1.12 begin the first of the following tests.

The tests shall be carried through to completion without dela_v.

NOTE: Failure at the electrical plug interface isnot Rocket-

dyne's responsibility. It is permissable to blow the

electrical connector dry with ON2.

Propellant Valve Electricl Resistance per paragraph 6.3.

Propellant Valve Dielectric Strength per paragraph 6.&.

Propellant Valve Functional per para_aph 6,5.

Energize the propellant valves with 12 +2YDC.

Supply 120 ±10 psig GN 2 purge to the two propellant valve inlet

ports for a period of threeminutes.

Close the purge supply valve.

D

D

0

i

|

I

l

II

l

l
7.3.3.1.17

7.3.3.1.18

7.3.3.1.19

De-energize the TCA propellant valves.

Remove all test equipment, pressurant and electrical connections I

to the TCA, and assure that the TCA is dry.

Replace all protective closures. :E
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H
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A OIVIIIIION OF NORTH AM(RICAN AVIATION. IP_C

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHAMB,_ ASSTg._,BLY

.WMD rrf

[ MAC 52-527(X)-217
PART

NO._. NAA 208130-61
01

TEST NO. 208130--_HEET_OF_

Deviation Request:

IL4388-5352

Delete wet bulb temperature from humidity test as test
facility maintains 1OO% humidity and ambient pressure.

Recopied from original request dated 19, August 196_.

fl alm_avrogenis C
v D_C Engineering

R. A. Cole
Gemini DAT-RAT Unit

/
tW

FORM GOB-B-42 NEW 6-6 3

P_-15019-2 _55



DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME THRUST CHAMBER ASSk_CBLY

NAME OF TEST HL_IIDITY

NO _'M,6,,C 52-52700-217
PART .[ NAA 208130_61

"-TESTNO.208130-&sQF_EET16_7,.,F2.__67,

7.3.3.2

7.3.3.2.1

Test Data- TCA #3

Component Identification

Component N_me TCA

McDonnell Part No.

Rocke_yne Part No. _#_/._O-6 F

Component Serial No. _-_p_
• ._

Humidity test (referenceparagraph 7,3,3,1) . _:_)__ _

Humidity testing was begun on-._///qA u" /_ k_g_%_ _date

end time)

7.3.3.2.2.2

75.3.2.2.3

7.3.3.2.2._

During the testing the relative humidity was maintained at or

Humidity testing was ended on _-Z9 -&_ _5: to e date
and time)

Inspection Remarks

• , • •

oF _Fa_T

PRF.PARE_ BY:._/W--CXA,TK IP_FORMEO _:

7-/_-64 ] ," /
/"._/-//:c__ y _"? " %_'

FORM 608-_-_ 3 NEW 6-63 .

REVISION B: -- "

%56

OA'I'K[ WiTNESSF./)'_ NAA OA'I'_.TCF.RI'I,_IF.DFOR _cDONNF.LL:

.,, • _" /

I / IVERIFIEO BY USAF: _,',. "_/-_TE

L_C_

Dated

R-15019-2

]_

B

!
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DESIGN APPROVAL TEST OF COI_ZPONENTS .

FOR THE REENTRY CONTROL SYSTEM

.... i_

-1

. i !

COMPONENT NAME

NAME OF TES_,
-- ii, I III II

FFJ_GDI_
I I I II

i_ [ MAC .52-52700-217
PART _ NAA'208130-61 ,,.

TEST NO 208130-_S_EET_8_SOF26_,
IIIII I II II
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• DEVELOPMENT LABORATORY TEST REPORT
PAOF OF r

LAB TEIIT NO,

PREPARED BY EWR NO. FACILITY PHONE DATE

J.Lally 595399 E_V.TEST 2061 8-29-65

g

I

i

!

I

I

i

I
II

|

PART

2_# RCS TCA (Unit

CU_.R__T rrG]E

Horiz)ntal = Ims/c

Verti :al = _.Omc/cn

'ART,O 2081.30-61 T_ or TE,TPOST HUMIDITY
#9 ] S/N 4.055.298 PROP_--_,LAHT VAI VE FUNCTIONAL
-r

OX] DI2 _ VALVE

P/N /+.07557 S/N c.2T79_

Requa rement = .C06_ sec/n _x

Ae_F,1_ = _Or)l,; .a_a

VCLTA]E tRACE

cmHc rimonl _i = 0._ms}

Vertica] = 2(h/cm

I@ Re :]J_lZ_ent = .0(:_5 5 sec/maxAc bual = .0( se(

]/ , :l

• ...:::: £]i4

r .,a _,,

}' i;;

[ - 1
4¢

r ...... :ii

I I I I I I

11

I I I
R-15019-2 459

_ I I I l I'

Form 6nnJr-6v ".,%w]0-6%
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DESIGN APPROVAL TEST OF" COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

(_PONENT NAME T_UST CHAY2ER ASS_--_LY

NA_ OF TEST, HIn41DIT_,
, v , | I

7.3.3.2.5

• , .

.o

.* o

+.

• - o

• o

• _ • . o

I rMAC 52-52700-:_? .
P_r .o.t _i 2o_,_o-+
TEST NO.20_150--%-(_EEl'lgO OF 267

=,

?rope llant Valve Functional test _reference paragraph 6.5)
-..

.. •

Oxidizer Valve

Response Tl=e -

(_, "7/° .r

@.Z_;

Ambient Temperature
(70 ,_o)
Energizing Voltage

_+0.5)
l_et _essure " @_(_O 1)si¢ .

(:3oo++o t'or -_lZ-_
Oper_ 'r_e _(_, ,;.dO_/Z, seeond=
(o.oo_ ==_u=)
Inlet Pressure _ _N'Eo _J._

(zero tot ,drop-out=X_-_,
Clostn_ _e " -_ : ooZ_second=

(o.oo_x_=) ..

•Low Voltage Operation

Ambient Temperature @ _/ _ ,F

(7o _+0) _'__ _
• Inlet Pressure __i e
(300 ±10 tot "puZ.1.-tm=,+_, "
Openln_Vo_se • _/:.,,_,0 _
(18 _u_)

(=ero.for drol>-out,) _ . _...

CZos_r_ .VoZt,_e +_, ;,7--'= We
•(I.0 =_td.==) " " '

lns_ction R_':a,rks

Fuel Valve

7/ p.

2_, VDC
t

>/_ seconds

. ps_ -

seconds "

e •

.+

o
1

• o

F.
|1

_Sig

VD¢

I ,, !e_ - ............ / ....

.+.+.. .v_.,_'_.(_o8_-_)_3 .,'._ (.,-63 - " • + .
" ": " o•". IS[ N -"

i . /, ,/ , // "._ / -:" _-_r_IO_l B ,. _ • I_t_ _ • ...............

R-15019-2 • ,.,:,."_.:..<_.i:._ : t_61
• ": b "-+

, , . .....



INSPECTION DISCREPANCY AND CORRECTION RECORD

Enl'd

_1_P. By&
• Dale

....... MAKE ENTRY CLEAR AND CONCISEeUSE INK

DESCRIPTION OF DISCREPANCY AND ACIION TAKEN

Serial No._-_'_-:r_'-'-/:_-

.,=_c_8"/3o-=;/

Model _¢:__" "('-,

CLEARED BY .,,

Mech. Lead- Insp.
& man & .it.

Date Dale Dote
i

i
I I I I I I I I I I i

ACTION
TAKEN

'-® @-- !
I

I /,' _2 - ¢-_

ACTION
TAKEN

I.

ACTION
TAKEN

_62

form R 25-u R_r_.12.57

I
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DESIGN APPROVAL TEST OF COMPONENTS
FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME

NAME OF TEST

Reference =

7.3.1

7.3.1.1

7.3.1.1.1

7.3.1.1.2

7.3.1.1.3

I" MAC 52-52700-217

THRUST CHAMBER ASSEMBLY PART NO.tNAA.,208130_61

PRE-TEST INSPECTION TEST NO. 2.081__-ET___ OF
,r,

MAC SCD 52-52700, Revision G, Paragraph 6.2.2.1

?re-Test Inspection - TCA #_A

Test Procedure

Verify that the TCA is of the proper configuration,

that it has been properly packaged and that it contains

no defects such as broken parts, corrosion, damage or

deterioration. Also verify that the TCA has passed the

acceptance tests of RAO22OzJSO. Only those TCA's meeting

the above requirements shall be accepted for DAT.

Braze propellant valve inlet adapters to the oxidizer

and fuel propellant valves'per RA0607-009.

Perform Weight Determination per paragraph 6.6.

iPP,_;_EoBY: .,I/J"/'C; DATE |
.gllJ. /_4

Kniffin 1"3/'6 _ I

I_r.CK_ BY: DA_ /

_()F_M608-B-_4.NEW 6-6 3 '

R-15019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

7._.I.2

7.).l.Z.l

_est Data - TCA #3_

Component Identification

Component Name TCA

McDonnell Part No.

Rocketdyne Part No.

Component SerialNo.

Oxidizer
-Valve

Inspection (reference pa_aph 7.3.1.1)

The TCA was inspected to insure that it was of the proper

configuration, that it had been properly packaged and that •

it contained no defects such as broken parts, corrosion,
damage or deterioration. Also, the TCA records were inspected

and it was verified that the TCA had passed the acceptance
tests of RAO220-350. _65 (yes or no)

Propellant valve inlet adapters were installed on the pro-

pellant valves per paragraph 7.5.1.1.2. _ (yes or.no)
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COMPO_ZNT NAME

NAME OF TEST

• _ OlVlO.Ol_ ¢:)w I_OI_Tt4 AI_II:_ICAN AVIATIOI_I. It4G

DESIGN APP_GVAL TEST .OF COMPONENTS

FOR THE REENTRY ¢oNq'ROL SYSTEM

r./,v

Th,'_UST C_-_ A_SE_4BLY

-TEST L_SPEGTICN

N^ J",V._C__2 -527..00--217
PART v.l. NAA 208110-61

• i

7.3.1.2.3

...... All prote_. _;_eclosures wore removed from the _CA.

• I - -"]

(Recorci to the neaz'est, or,e-..hu_:lz'edt,h I:x_uM,)

Weight Detez_Lnation test (reference p_ra_B'aph 6.6)

..................... '3Inspection Re=_rks , l_/_)Je. % ;

i i

i .

°

• °

. • : - ....

'/

I_-_-_-. .... _'t_i'_o'._,_.__e_'.!_. _. 0")_J/,,_- I . --,r¢_ _._- _,_;'c_9,/,J_--_"_-,_"__'_°_'_'_'"_ktl

I
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DESIGN APPROVAL TEST OF COMPONENTS
FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST C._3C.'BERASS_.'.BLY

HUMIDITT

NO ,f MAC 52-52700-217 I
,PART "ENAA 208130-61

TEST NO. 20813OdF_ET _ OF _.._7_'
I

Reference: MAC SCD 52-52700, Revision G, Paragraph 6.2.3.10

Humidity - TCA/_3_

Test Procedure

7.3.3.1.2

Install the TCA in the humidity exposure chamber so

that, with the fuel propellant valve positioned on top,

the longitudinal axis of the thrust chamber.assembly is

horizontal. ,.

Insure that thefuel and oxidizer inlet ports areproperly

capped.

In.all moisture proof closures on TCA fuel and oxidizer
electrical connectors.

Remove the protective closure at the thrust chamber exit nozzle.

Instrumentatlonshall be provided for a continuous record of

the temperature chamber wet and dry bulb temperaturee.

The test shall start with the thrust chamber subjected to

local ambient conditions of temperature (68Fto IOOF) and

humidity for a period of at least one hour.

Provide a relative humidity within the test chamber of

95 to 1OO_. Record the data and the time on the data sheet.

During the next two hours of the test, gradually raise the

_emperature of the test chamber to 160+_5F.
CAUTION: Assure that the test chamber is vented to atmosphere.

Maintain for a period of six hours, the test chamber tempera-

ture and humidity per paragraph 7.3.3.1.7 and 7,_.3.1.8.

FORMcDONNELL:
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHAMBER ASSE}_LY

HUMIDITY

MAC52-527oo-217PART NO. NAA208130--61

2 401T_T NOo!C_I3_-_HEETZ_ __

During next sixteen hours of test reduce chamber temperature to
a value between 68 and IOQF.

Repeat paragraph 7.3.3.1.8 through 7.3.3.1.10 nine consecutive

times. At the end of the testing record the date and time,

NOTE: Total test time shall be 2A0 hours (10 cycles).

Allow the TCA to return to local ambient conditions of tempera-

ture and humidity.

Within one hour after the TCA reaches the conditions of para-

graph 7.3.3.1.12 begin the first of the following tests.

The tests shall be carried through to completion without dell.
NOTE: Failure at the electrical plug interface is not Rocket-

..... dyne's responsibility. It is permissable to blow the

electrical connector dry with GN2.

Propellant Valve Electricl Resistance per paragraph 6.3.

Propel_ut Valve Dielectric Strer_th per paragraph 6._.

Propellant Valve Functional per paragraph 6.5.

Energize the propellant valves with l_ ,t2 _DC.

Supply 120 ±10 psig GN 2 purge to the two propellant valve inlet

ports for a period of three minutes.

Close the purge supply valve.

De-energize the TCA propellant vaives_' " .

7.3.3.1.18

?.3.3.1.19

F_.9 ED BY:

T,G.Knifftn

CI"_CKED BY:

Remove all test equipment, pressurant and electrical connections

to the TCA, and assure that the TCA is dry. !l '_ ._
Replace all protective closures.

APPROVED FOR I"_: DATE FOR McOO_ELIL:

D_ted
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT t_J*_£ T}_UST CFt_E3]_I. ASS"_4BI,Y -

NAME OF TF_..%'T. HUMIDITY

ml i •, ==

N r MAC 52-527OO-217PARTO.l_A 208,30_81
TEST NO, 208j30- ._EET__OF__

Dovlatlon Request=

o

Wet bulb temperature (reference paragraph 7.3.3.1.5)

will not be contlnuous_y recorded as environmental

chamber maintains IO0% relative humidity at local

amblent pressure.

Recopied from orig_inal request dated 12_ September 196&.

J,t_ MavrogeniB R. Cole
MAC ]_',.gtneerlng

l:Z- :_- d'P ..
DAT-RAT UrL%t

o,,>o-[3-_8;_N[V 6-6 3

_6a
R--15o19-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM
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COMPONENT NAME THRUST CHAY,_ ASSDCBLY

NAME OF TEST HLR.!IDITY

Test Data.- TCA #3_

7.).._.2.1 Component Identification

Component Name TCA

XcD0nne].l. Part. No. 4"_- _'17¢o-3..1)

i

73.3,2,2

7.).3.2,2,1

7.),3.2.2.2 During the testin& the rela.}ivehumidity was maintained a%tor

above 95 per cent° _ ../@ ,_{es or No) _' _'_
• _

Hun_dity testing was ended on '7- _ z-_ _ _.'_o fl,_ (give date
and time)

\

T,
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DESIGN APPROVAL TEST OF COMPONENTS .

FOR THE REENTRY CONTROL SYSTEM

r MAC52-527oo-_17
PART_I.NAA.2C_O_.I
TESTNO.208,_0%_ET_.___OF_6"C
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DESIGN APPROVAL TEST OF. COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME THRUST CL_AI-_ERASSE_._LY

NAME OF TEST HDT.TII_ITY
I I ] , ' '

,1"_,,__,C:52-52700-217.
PART NO.LI_LA 2C,LR130--6_I-_

TESTNO.2o_130"4S_HEE__9.,,:_

7,3 ._.2._ Propellant Valve Dielectric Strength test (reference paragraph 6.L)

Oxidizer Valve Fuel Valve

Current'

A to Grouna

L_Cto Grourvl

AtoC

Inspection Remarks

_- _/' _

Voltage
Volts

500 +I 0
, , _'O

._--_O ..

Voltage
Volts

500 +I 0
-o

500 P_X.

_; < <
"_'%t

'0,,

w

" " . ./ ,.'/ /_..-I _BYUSAF: _E
. _.__ " ! :_- =-_--_ ! _' ',
it_ _"

rOR_- (x)8..B.._, 3 NEW 6-63

_zs!0_., ...... Dated

R-15019-2

B'



DEVELOPMENT LABORATORY T_T REPORT

pREPARED BY EWR NO. FACII.,t.TY

PAOr

LAB TEST NO ....

PHONE DATR

OP

F. Pop e

PART

595399 ' "¢_-r_ _.LAB.

PA.T.o. 208130-61
2061 9-22-6&

T*P_o_*_,TPOST HUMIDITY

25# RCS TCA (Unit #3A S/N 4060£.50

_/_ 407557

OX] DI2

I

Hor_zonta] = In_/n_

V err _ca i = 2C nv/nm

Re_ui rement = .OC _5 see ,ma_.

/te_aa I .OC _6 __e -

V 3LT AG_ IRA ;E

"Closin_ T_ he)

Ho riz ont,_i = •5m s/c!a

V,_r't.4 n_l = IOv/n.

Re_uiren _nt = .C03. _ .sec.m

AeLu_I = .C02_c.

/_72

_eom, 64c____6v F
",_e W ] I I ! 0 _

m

m

m

n

n

m

FUNCTIONAL (Response Time)

ER VALVE

S/N 925 h0(¢
I I I I I I

I _,-_'*- - " " .J ':all

I I I I.I I

I ' I I I

........ " ", _ _ i ..... d_ "-I

' : '7: ..... ',-7": "" '_
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DE%IELOPMENT LABORATORY TEST REPORT

PREPARED BY EWR NO. FACILITY

OF

PHONE DATE

2061 9-22-6/+F.Pope 595399 E_V.LAB.

g
g

I

I0
I
il

FART I :ARTNO208130__61

F ]E[[, VA[..,V_

)/N 4o',553

TY_Eor TESTPOST }RH4IDITY

FUN CTION_A_--9_ts/99-n--_-e--T_IAn--e)[--]--]

s/_ _759758

(0 _en ul_ T_Re)

Horiz)nt_l = mslcm

Verti :al = 2Ore3/c

Rp_u] _em_nt = .C 365 se

Actual = .¢339 se

R

;.m_x.

t " -" :< "i]

i ¢_''

g
II
!

g
m
g@

VO LTA_E rP_ ]E

(C Los Ln_ Ti he)

Horimontml = ._ras/

w_t_o_ = I.o_/c_

_m

Re_u_remenl = .0(35 seC m_

IIII I I IIII

.r........... _- 1-- _,a _'_ . " . --

_ j]

I i I I I

, I
R-]5O19-_

For_, 6_-v-6v ".iew],.-o%
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DESIGN APP[_OVAL .TEST OF CO'APONEI',frs

FOR THE REENTRY CONTROL SYSTEM

60MPONENT NAME THP,UST CHAMBER ASSD_LY

NAME OF TEST HUMIDITY

7._.3.2.5 Propellant Valve Functional test

MAC 52-52700-217PART NO. N_ A _'3 z v-_...... or 1_ _,.

_s',"NO.2Oa_o-_E_l__9_°oF2.__°jL

(reference ;_ragraph 6.5)

)
Oxidizer Valve

Response Time . _,

Ambient Temperatur4_' ._0 F

(70 :i:10) _ ";". _
Energizing Voltage.z - -_ 2 G VDC

_ ,;jJ'.,:,
(26 "+0.5) _ !.,9 _-3 oO psigInlet Pressure .. ,

(300 +I0 for "pullLin"_ %

Opening Time _ <_ , 0_ _ _ seconds

(0.0065 maximum) L, _._, '
Inlet Pressure _ . ,-.,__E _ ,_ psig

(zero for "drop-out") ,=..._...
T e __ _'-/'! , :_%` 7 seconds

(O.O035maximum)

Fuel Valve

,N ":,o->

11,
•" :T'_. " • -.

l:_.g _V 4 ',,

f_o_.,9' seconds _'(_)(-

Low Voltage Operati,on

Ambient Temperature _::_'__0 F

(7o±1o) _: :_,
Inlet Pressure VZ'! ,_,'.)0 =Dsi_

boo=,o _or "_unZin")_/
Opening Voltage .: .- ,,_!!:: {-,., Iq)C

(16 m'_tm_) ,>-",' _,:,2._,'_,__
Inlet Pressure " ;"i_ k{_._:_ig

(=.to _or "drop-out.")'_ii!;,;/. a ,y_(:Closing Voltage _'_'/.":,
(_.o ,,d.n_) /_.:_:_

Inspection Re_.arks

2o F , v.,:,,_,.....,_./4.."

©:-9oo psig " ..,,

7._ VDC ,,_,_.''

_Ro psi& _';• Oo O

/, 2- VDC i,_;}
_¢., .. &,/

T.G.Kniffin

v_"/:_i_/:,/
FORM bcx)-t_-q3 NEW o-o 3

, 474 KEVI']ION B /" :_/ Dated R-15019-2

B
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DESIGN APPROVAt..TEST OF COMPONENTS

FOR THE REENTRY CONTROl. SYSTEM

COmPON'm.'O"_[ ,_RUST (m,,m_ .,S.,_mL+

_z_ orTEST" am,z c_c_ +o ].'+6smo,mm

PARrNO.''_,,.,_c.52-527_-217 ,

.._'ms+NoP._o.._.I.m____,,,F2__+7.

..-.... ..... ...,,... _.-._,_:
: .... ", ...... -: - .. Posfe-Test +.._,

Throat_ DlmeLer_ inches
(Average o_ :our _asur=enC,) _?_" "

• " _i:. ".:. • _'+ ':"
.+ ,_o,.,+_z,e;.,.._ -,.=o,.,r,_o_ I _ K" /.d3_. . ... . • ,,"

- . ;_,
.... -, + • .

• o
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME THRUST _ER ASSEMBLT

NAME OF TEST DUI"f (;YCL_TO 136 SECONDS

7.3J..2.3,

s

• •

Test Cell N=aber

Tes_ N_r

Teat l_t,e

i I

N I'MAC 52-52700-217

" 2081 0-_ O1TEST NO. .-3 SHEET193 OF 267

Cape Cycle test (Reference paragraph 7o3.4,1)

• _,_

• 2"_.;

• C91 ,;.

" �Or
n n

Pelse l_atlon

(seo)

In

• d_-

_ . 1_4¢9

,4tt' _

let I_o.l,ao

PulJ_o

/,,._ Z_;Llao

5_ Polaso

&.

o

6thP=.z. ,4;'9

Aoou=ulAted Firing T_ae_ seconds

T£me Between

I'ulBu, (minute=)

/_ _(lo)

_ _ (_)

/ o (lo)

• _ (60)

L_ 0o)

i

Y, Y

--'----j.

i

i

; ' i
!

.i

I; "•
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY C_NTROL SYSTEM

COMPONENT NAIVE TX_ST C}MHBER ASSDSLY

NAME OF TEST D0CX C_C_ TO 136 SFZ,ON_
_J =1 .| ,| • i , ,, ., T _'-- -- .

rMAC 52-52700-217 -

TEST NO.208130,..,_,._,, _ul .,..SHEETl._oF267.

7.3.6.2./,

P

. o

' n, I I

Test; Cell Location _C _L i_Z_ __S 1";_.:

Test Cell ll_ 3_ _ ':?
I 1

• =,,.:.

Test ll==b_ C,'fR 'i_
I II I I I

/_/_/_ ¢Test Date ,. "

NO'_= All data corrected to Standard Vacuum conditions.

, . o

B

._ _... • .

.. •" . . . .• • . , . . ,"

= •

• "='., , "•
• • , .

i i: :

........ . ." , • .

• / . i .

, *.. i_ •

7: . •: !Z "••.

;; :. ..'":.'. .
m

r.

°

.• , °_...... =

_;.A._er _'. Z _.J___

ro_ 6o_h3 _tw 6-63

-- -_o_ _ • , ___,e_','"
1,78

B

' i

• . ,..,

;_i

-.::" i

• .!L

m

• _

Z • J

' "!l

-!"

• . ' .....

R-15019-21 : '
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DESIGN APPROVAL TEST OF CO_PON[NTS

FOR THE REENTRY CONTROL SYSTEM

<

n

• ,_,_,, q3

Fuel Temperature, oF .... "

Oxidizer Inlet P_ess_e, psi_

F_el Inlet Pressure, psla

Total Oxlc_izerFlc_, Ibs " ,

Total FuelFl_# l_s

I-_an Y,ixCure Ratio, o/f .. ..... 4_?_/ L_7_

FD

,/_/5"0

:

..x<
-. _ ,, ,,,, ,

_..;2_' _7._"

Pulse'Total Impulse, lb-.sec

Nean S_ecific I_ulse,' sec

Oxidizar Valve Voltage, vol%__.__
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY C(_'_TROL SYSTEM

f MAC _2-_2700-,217 • -

PART NO.t NAA 2Ck3Z]0-'_). _
• O1TEST NO.__HEET__OF__

I I

REI'RO Phase (Effective firing time of .070 seconds;

time between pulses_ o048 seconds)

Oxidizer Te_peratur% °F "

Fuel Taupera_u'e, .°F •

Oxidizer Inlet Pressure, psla

F_al Inlet Pressure, psia

Total O_Idizer Flc_, Ibs

Total FUel FI_, lbs'

I.Iean Mixture Ratio, o/,f . .

PUlse Total Yr_ulse, lb-_eC

}:ean Specific Impulse, sec

Ox U =. v ve volt e', volt&_

__el Valve Voltage, volts
/

/

R-15019-2 i
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DESIGN APPROVAL TEST OF CC?,;FONEI_F$

FOR THE RE_TRY CONTROL SYSTEM

.

NAME OF TEST ]3ATDUTY CYCLF,TO 1% R_cond.q TEST NO.2_
i

POST-R_I_O Phase (Kffect_tve £tring ttme of ,030 secondsl
time bebween pulses, 22 seconds)

Pulse Number, Post Retro Phase I 2- / _ o_

|

Total Oxidizer l_J.ow, lbs " _.zvw/_/_ _.._o/&l ... po//./

To¢_ Fuel _I_Qt_ _bs ....... I.pD//_ ! .#_l>d '..D_/>I

Mean Y,t_b_o htto_ o/f .,. " /,3t_ /.31/?," /,_31

_,o_'-s_cmc _,_,,.s_ " ._ .. _. .._ - ...._.
oxidize,.Wlve VoltaCe,v%It4_ .. . = 7.£ __2:F _..7.F

_el Va.lveVolta%3e,volts : • _.7_5" _,_" :_'_, if".

oxidizer Valve Cuzcect, a_p.s,

Fuel Valve CUZTOnt,.Smp_ , . . . __

. i . !7__zr__ ' _,/..,.s-¢' _'.,_/

/_:;ROVED _ _: . . DATE _-_E_.ED FOR L:¢DO-;_,',_iLL: _2-_,,-"i:_

Electrical Power, wat_

F-_-;,EP,_.EDBY: DATE

FORM buo-u--,_,_ N_ o-oJ

• . ".."

• . . . .

0

_ q

,, i,-_i,_k ,r-.r-_'_,.r_l A | _81

. . . •

• - c 'F "

..
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DESIGN APPROVAL TEST OF CON_PONENTS

FOR THE REENTRY CONTROL SYSTEM
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OESIGN APPROVAL TEST OF CO,_PONENTS

FOR THE REENTRY CGNTROLSYSTEM

r MAC._-_2700-217 _

COMPONENT NAME "_"F_-_UST..Cff.,_m A,SSEIOLY PART NO;tNAA. 2<_130--_1

NAME OF TEST DAT DUTY CYCL_ ?O 136 Seconds TEST NO._.I.IC_ET__OF__
I I | III I I

RE-enTRY Sub-Cycle Phase No.._J_
(one pulse with effective firing time of I second I
17 pulses with effective firing time of .020 seconds¿

time betwe_en _Isesp .4 seconds)
.. ..... ,= ,, ,= . .....

Pulse Numberj Re-Entry Sub-Cycle Phase _ _ /_.

_ma.1. _d_, msec _ .... _l_l .,'_.5"

ShutAowm Impulee, ib-eec (.260max_ _sP ,_ _p

EnviroT_ental Pressure_ peia , _/_ ,, _/¢

Envlronnental Temperature, °F 6'_'_ n_,/_,_ ..... " t ..,_".0_.._. _a

Oxidizer Temperate-e, o.p.. .. .... _ _,_"

Fuel Te_perature_ oF : I...... _ _ * ____' _0

Oxidizer Inlet Pressure, psia _'_ ._'0 -

Fuel Inlet Pressure, psi_ >_)_. _._p.

Total Oxidizer Fl_, lbs +_ : , , _/_. , _/_ _

Hem _ix_ure Ratio, o/f " ' . " .],._.._._... _),_ f7

Po._e Total Impulse, ].b-see ..... _ _

Oxidizer Valve Voltage, vclt_ _ _. F _ 7._

• . . i
Fuel Valve Voltage, volts " ._ 7. _ _ "7..,_ ,,_.,,p,

|

Electrical Power; watts • • I _ o; _-_'._1 / :
I

_--_'::_ '_ O y :_+++_--_i_ L_:O +_ '_ :__+___" _ _"_;__ + _ _ __:Z_:_ :_':_

•

,_. ,+-.,_r-_,. r'rl A ._ +:+"

..... -- . . . ._ /_. -

. , . . .

• _........ =___ .................:_ .:_.;_............................... ....................-........
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DESIGN APPROVAL TEST OF COMPO,_'ENTS

- FOR THE REENTRY CONTROL SYSTEM

Shutdown Im_pulse,ib-sec

Oxidizer 7alve Volt/ge, volts

Fuel Valve Voltage, volts

Oxidizer Valve Current, snps

Fuel Valve Current, _ps

Electrical Power, watts

,,8,,i
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COMPONENTNAME T_/;s"T C_t_...-:R A_E_LY

NA_ OF TEST

, ,, i , ,,i

DESIGN APPROVAL TEST OF CO,',_?ONENTS

FOR THE REE]',ITRY COhlTROL SYSTEM

DAT DUTY CYCLE TO 136 Seconds

I I

RE=_TKZ Sub-Cycle Phase'No. _

(Repeat of Re-Entry Sub-Oycle Phase No. I)

, , , , ,,, . ._., , ,

Pulse Number, Re-En_y. Sub-Cycle Phase

_., ,, , , , , , , ,

!

NO [ MAC_

PART .-_ NAA _•_ NO_:_-___o,__

Si_ Width_ mse_ _ . '

Start Time, msec (25 max)

Sbutd.owuI_pulse, Ib-sec (,260max) .W-#"

E_-_j.ronmental Pressure_ psia

2.

..../#_._

/?

• O/_ . o/_,

Envirocnental Temperature,

_:tizer Temperature, OF, _.

Fuel Temperat,ure, OF, ..

Oxidizer Inlet Pressure_ psia

F_el Inlet Pressure, psia"

Tot,al Oxidizer Flew, Ibs ......

Total Fuel Flew, lbs

I.lean _,ixture P_tio_ o/f, ,

!P,,l_e To_I _ulse_ Ib-cec ....

}:ean Specific Impulse_ sec

_O_i_zer Valve Voltage, volts ,,

_el Valve Voltage, volt.s.......

2_ ....
.............. .t(_.

e ..

i L

.._.Fo

96

_7.P

.z_ol Wlve Current, _ : ] ......!.-...:_.-_-_:. ,-_----_---

z_c_ Po_.,_,_,_ " ' .: " I __ _,_____z__:..__"-_"

_X__.. _/>_ _ ,I:_,_"..r__.l)_-,'_ " " _ "

__.._,PL,__ __'_i _I__\,__,_ .... _ '"_J
_c_-__- __V"_-C-s_. ' " " ! " !J.C',_ ".. . ............_• °

, As-zso_9-2 - ¢_r-,_1_'_r:..bd'F_/:_L _,s5
• -- _,_l'_il I_,I_-. - ..............

.... _j .. , , ., ';::.-: _-.. , .

]
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DESIGN APPROVAL TEST OF CO;_PONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAM£ __ITST C]b'CF4.-_.

NAr,'_ OF TEST DAT• D:fIIfC__CT___ TO I_6 Seconds

I -- , _a, rl h. o._ i i

.,:. .......Sub_jcle Phase No._c__, Pu/se No. I
Site

(1 second on-ti._ followed by 64 =econ4s off-tlme) Dat_
-- , ±.

NO [ MACSZ-L;2700-217

PART "[ NAA 20[ I]0_!
• 1.o-

TEST NO._-_H[ET__OF__

:'_IringDuration, sec. ' '

• Time of Data Slice, sec .... ._'

Fmviro,_mental Prostate, psia _,0/_"

Oxidizer Tempera_, OF

Fuel Temperature, OF

(_'_tdizer Inlet Pressure; psia

:-hel Inlet Pressure; psia

O::Adizer Flowrate, Ibs/sec

Fuel :-_(_rate, Ibs/sec .. 1

_-L1._,,_'e Ratio, o/f (1.30 -*3%)

rnrust, Ibs (23._-*_%)

spoc_c l_4_e'-sec (_66_i.)

Start Tire, msoc (25 max)

Shutdown L_pulse; Ib-soc (,260 max)

Oxidizer Valve Volta_e_ volts

FUel Valve Voltage, volts

O:_4dzer Valve. Curren%_ _ups

Fuel Valve Current; _ps

Electrical Power, watts

•.p_/._:

_L

, o'_ ,

s9.9"

0

7O

70.

287

291

[.
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g

g

g
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• DESIGN APPROVAL TEST OF CO?/_NENTS

FOR THE REENTRY CONTROL SYSTEM

SiKnal Wid%h, mse_ ..........

Start Time, =sec (2_; '=_X__ .'

_U_ _e, _-s_ (.;_6o=_._.).____"

:Environment, al Pressure, psia

Environnental Tempera%ure_ OF__/R.¢=__,{_I!

Oxidizer Tm_perature, °_F_

Fuel Tsupera_zre_ oF .........

Oxidizer Inlet Pressure_ psla

Fuel Inlet Pressure_ psia

Total Oxidizer Flow, lb-,,
... | . , , ..

Total Fuel "Fioar_ lbs

Mean Hixture Rati% o/.f .... ". , ..

Pulse Total Impulse, Ib-sec

iMean Specific Impulse, sec

Oxidizer Valve Voltag% vol_x__

Fuel Valve Vol%a_e, vol_s

_dizer Valve Current. am_s _

Fuel Valve Current,, amp_ •

\/(

_ _.-V-___ ..... : _ -_ ....

" - , .-" . _ /'/of

I!
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C_PONENT NAME

N_.E OF TEST.

DESIGN APPKOVAL TEST OF COMPONENTS

FOR THE REENTRY COt_ROL SYSTEM
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INSPECTION DISCREPANCY AND CORRECTION RECORD

MAKE ENTRY CLEAR AND CONCISE, USE INK

Ser;al No.. ,t/'O_O_-_O_

Dwg.No._3/20-e-/

,.,ode,_'E_

DCP
No.

Enfd

By &
Date

ACTION
TAKEN

ACTION
TAKEN

DESCRIPTION OF DISCREPANCY AND ACTION TAKEN

Cu__Z_o.-_- e,e"

/
_7_PART NO.

/

PART NO.
i

. i

PART NO.

m m am Inn mmm

Mech.
&

Date
I

,,, |

CLEARED BY

Lead- Insp.
man & &

Date Date

,_ ,4,,_._c.

_-/-. -/_ _-_

ACtiON
TAKEN

_=r,, i,

I

. ,
m m _ m u

PART NO.

i

m _ _ m i m _

I

TAKEN.

I .m .m

PART NO.

, i,

? A_.o.t - • I-1 !
TAKEN I .....

2_-° L.. ___ _=___._-_--_--_ ,
Form II 25-U Re_. _2=5_' !

O

U

|

g
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g
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ACTION
TAKEN

ACTION
TAKEN

,..4.

INSPECTION DISCREPANCY AND CORRECTION RECORD

MAKE ENTRY CLEAR AND CONCISE, USE INK

o,,_.No.._.o_v3:-e.,'
'Mod_I S _6

DESCRIPTION OF DISCREPANCY AND ACTION TAKEN BY

•CY'Z _-:7_
/-/ /,_" :_J.: .o _'/ :-" o:,;2_

1"3_/ E,,ul:. _.b.,/'/? A=_oee,_,.s

g
g

|O

ACTION
TAKEN

g

1

1

1

ii

/ ,AR,NO.2oB13o-_I 2//2 ¢odoZ/go 7-:-.g,_.jO,_,<_,,,.:7_.,:__,.,
up 7?_.)J_.,':,o_. _,.3 o

TT.;--}
I I_ "" _"_'
_=I....... _ ' - ;_'T,'_:_'_;

TA ",...........--" ----__- _,1 if,

Form R 25-U _®y. 12.._7'
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3

Ent'd
DCP By &
No. Dote

INSPECTION DISCREPANCY AND CORRECTION RECORD

MAKE ENTRY CLEAR AND CONCISE, USE INK

DESCRIPTION OF DISCREPANCY AND ACIION TAKEN

, ,_ . ,,, r

_/ PARTNo._o_,':_o-_,1 _/_J/,_6o"f_-o

ACTION
TAKEN

PART NO.

CO M PI E"rE O _2_Av_ .

s..o,.o"/o_o_'__,
_g..o.2o E'/_-'O-- _' I

Mo_o,../'. _..<;
CLEARED BY

Mech. Lead-
& man &

Date Date

(..7 _,_'

Insp.
&

Date

e o_mm _en _ o eo em e_
i i

• /0- _-69

h @@

Imp. C0mple*,eat C.T.IL ........ i

7 _ T 0.Zo$1_o_.61 t"bA.T, I_UTt/ _Tt, wt,_/ r_ ,'_ITF/_ez) /_'TF_

AC'nON _ F:" "

®
1

g

g

g

PART NO. __0_:_/3'.,') -_ / ._'-.,/ /-_,6_,_ g-_"--.-_--_ t_/_ZL='-_"_. Z_. _--_z_,_- '_

"7 3,-';", = ,/9' _-x:, .a'_/_'_ _ _,',_v7- 7,?_,s_F_,_e_

_Z_E_ _ _._,_,a__/_,,-_7_'__-4.z_: _'e __._e.______*',_,._ ....... i

7-
TAKEN

• " N _,_ . ,'/-/'_- _',A

PART NO. _ 'I_

_ i" , ,,,

I , . : ii =, ....
ACTION I

Fo,'mIt 25-u R_v.12.57

|

a
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U

0
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INTERNAL LETTER

North American Aviation, Inc. DATE

TO
Address

MAC Engineering FROM

Address D/8%-3U8

PHONE 6107

DAT 25 Ib RCS TCA Unit #3k(P/N 208130-61, $/N h060_50)

(a) Operation and Failure Analysis Report

No. 12918R, dated 15 October 1964

Gemini DAT-RAT Unit

It is requested that remedial action on the above reference
be deferred on the subject _CA to permit completion of the

remaining test requirement of propellant valve service life'
test.

App, ed:
R. G. Eide

Supervisor
Gemini DAT-RAT Unit

E. Adams
Gemini DAT-_T Unit

F_sldent Engineer
McDonnell
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME

NAME:OF TEST

PHRUST CHA_ER ASSEMBLY

FROFELIANT VALVE S_RVICE LIFE

PARTNO.f MAC 52-52700-.-21'7
k NAA 2081_0..-61

i'ESTNO.2_I30-_OHIET215 OF

MAC SCD 52-52700, Revision G, Paragraph 6.3.1.3.2.2

P_opellant Valve Service Life - TCA t_,3Jl

Test Procedure

Perform Propellant Valve Proof Pressure and leakage per pars-

graph 6.1.

7.,_.5.1.2 Perform Propellant Valve Electrical Resistance per paragraph 6.3.

7.3.5.1.3 Perform Propellant Valve Dielectric Strength per paragraph 6.&.

7.3.5.1 _ Perform Prcpellant Valve F_nctional per _ragraph 6.5.

7.3.5.1.5 Install the TCA in a test setup as shown in Figure 10. Close

" all test valves. The envixonmental temperature shall be room

temperature.

7.3.5.1.6 Adjust the regulated GN2 supply pressure so that 200 +!0 psig
is indicated on G!.

7.3.5.1.7 Open V I. Adjust the IX: power, supply to 26 ±1 VD¢.

7.3.5.1.8 Activate the cycler. The propellant valves shall each be cycled

•3300 times. The 3300 cycles shall consist of 660 cycles at

each of I, 2, 3, & and 5 cycles per second.
NOTE: Prior to beginning propellant valve service life each

• _ropellant valve has already accumulated in excess of
• 1700 cycles.

Following t_.eabove 3300 cycles of operation and each successive

five thousand cycles of operation thereafter the propellant valves

shall be energized continuously and observation made of 01 and

G2. The filter elements shall be replaced with clean elements ;"
if a difference of 90 psi or greater exists between GI and Cr2_/_-_
Energizer time shall not exceed on9 minute. -

""- FORM 00C_-B--44NEW b-b:_ ._,

:_\. RE#':IS:I:0II It _htod
&g& _ ,, _; R--15019-2
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DESIGN APPROVAL TEST OF coMPONENTS

"_I &

I • --_._ _

I@

I i

Ili

........ FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAMF _RUST CHA_ZR ASSEMBLY PART NO SMAC 52-52700-217
[ NAA 208130-.61

01
NAME OF TEST PROPELLANT VALVE SERVICE LIFE TEST NO._'_HEET2_ _Jr2_

Reduce the regulated C_I2 supply pressure to zero. Then close

Vl. Reduce the DC power supply voltage to zero.

7.3.5.1.9

7-%5.1.10

7.3.5.1.11

7.3.5.1 _,12

7.3.5.1.13

7.3.5.1.1&

7._.5.1.15

Remove the TCA from the test setup.

Repeat paragraph 7 _ .5.1.1 and paragraph 7.9.5.1 .&.

Reinstall t_e TCA in the test setup.

Fill the reservoir with water leaving a small amount of ullage

for expansion due to temperature effects. Open VI,

Adjust the reservoir temperature to 200 fSF. Adjust the TCA
environmeatal temperature to 250 _SF.

Adjust the regulated GN2 supply pressure so that 200 +10 pslg
is indicated on Ol. Adjust the DC power supply to 26-+.IVDC.

7.3.5.1.16 Activate the cycler. The propellant valves shall each be cycled

............... 5000 times. The 5000 cycles shall consist o$ 1000 cycl6s at'...-..
each of 1, .2, 3, &, and 5 cycles per second.

73.5.i.17 Repeat paragraphs 7.3.5.1.9 throuch 7.}.5.1.13.

/

7.3.5.1.18 Adjust the reservoir temperature and the TCA environmental

t_zperature to 160 _SF.

7J.5.1.19 -

7_1.5.1.20

7._.5.1.21

Adjust the regulated ON2 supply pressure so that 200 ±10 pstg
is indicated on @2. Adjust the DC power supply to 26 +1 VDC.

Repeat paragraph 7,3.5.1.16 four t_nes.

t :

Repeat paragraphs 7.3.5,1.9 through 7._.5.1.12. (.;./
J

_WISION B Dated - d Cf <

R.-15019-2 i i _95

B



IlO CK ET1)Y r'_ E
A t:)lv*siOrd OF NO_'_'* A*'ql[q CAN AV|ATtO_ *NC

U

B

i
j"

7 -/_'_

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME THRL_T CHAI.IBI_:iASSD3LY

NAN£ OF TEST.. PROPELIANT VALVE S}_VICE LIFE

PARTN _'MAC52-52700-217•° _.NAA2_,3o_,
TESTNO2______-_°lrr_,,F

R_nove the water from the reservoir and fill the reservoir with

a fifty per cent solution of alcohol and water.

Adjust the regulated C_2 supply pressure so that 200 _I0 peig
is indicated at G2. Open ¥1-

Energize the propellant valves with 26 ±I VDC. When the alcohol

and water solution appears at the vent de-energize the propellant
ValVel.

Adjust the reservoir temperature and the TCA environmental

temperature to 15 _.F.

7._.5.1.26 Repeat paragraph 7._.5.1,16 four times,

7J.5.1.27 Repeat paragraphs 7._;5.1,9 and 7.}.5.1.10.

|

• ... ...... .......

/

CHCCKCO_Y: oATE]/_ r c_/_..:_ _1- _:///'_ /

"/_""'"_"_'------" _"-_'"I" .._<: _'$_.:'C"_ --II"- • ----
F_ 6o_-_-_ _,'_-6-63 v

REVISION _ - ..., Dated "

496 R--15019-.-2

\

•i \
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A OfvsQlO_ OF NORTI'_ AMC_ICAkl AVIAYION. *_¢

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME '13[RI.LSTCIU_TR ASSI_BIZ -

NAME OF TEST PROPFZIJ_T VALVE SF_VICE L]2;S

N rmC 52-_2'7oO-2,?_PARTO.I.NAA 2_1"3_,
TESTNO.2C_13_S/_ET__C)F__

........... .+._: .

Deviation Request:

i-,. _38_53k8

The Propellant Valve Electrical Resistance Test of

paragraph 7.3.5.2.17 will be performed following the

..............Low Temperature Functional Tests of paragraphs 7.3.5.2.16p

7.3.5.1.18 and 7.3.5.2.19. This out of sequence testing
....-........ will permit earlier completion of Service Life Tests on

the 25# RCS Valves.

• -.-: - :.... ,............

P,,-15o19- 2 _97 [

FORM 608-B-hZ NEW 6-63
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME THRUST CP,AH._S_ ASSF_CdLY -

NAME OF TEST PROPF_LAh_ VALVE., SF_VICE LIFE

Deviation Request=

TEST.o._o_,3o-_E,_____

IL_88-53_

Due to the extreme environmental te_veratures encountered
in the propellant valve service testa these deviations are

hereby authorized. (Reference paragraph 7.3.5).

. For paragraph 6.1 both propellant valves will be

run simultaneously. If the leakage rate is over

2.23 scc He/rain the valves will then be run

separat e_v. '."

. For paragraph 6.5 the response t_ues for both

propellant valves will be run prior to the low
voltage operations.

Recopied from original request dated 28, October 196/_.

v MAC E_gineerir_ --

/2, - 2- 6",1_

R. Cole

Gemini DAT-RAT Unit

_98 R-15019-2

FORM _-B-_,a NEW 6-63

P_

g

|
g

g
g



m

g _.0 C _ _._T D¥ _ 11_
A OIvmsiO_ O_ NOMT_ AL_IrRaCA_'_ AVtATION. JN¢

|

|

g

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CO;',_i'ROL SYSTEM

N fMAC 52-52700-217 _
COMP(ANENT NAME TF_UST CF_J_F'_ AS_LY - PART O._ NAA 20_130-_1

NAME OF TEST, PRCPF//A_T VAL_ Sq_VICE I, TFE TEST NO.20813 O- _E1ET--OF__

438 535o

Deviation Request-

Sealing Compound will be applied to SE6 TCA Unit #3A_,

around Nozzle Exit Ablative and.Shell Interface and

Interior of Nozzle Segment to prevent leakage duri_
Propellant Valve Service Life Test.

MACecopled from orlginal request dated 6, November 196t4.

Jim.Ma.vro_enis _ _ E. Adams
Eng:i.ne_,'ir_ Gemini DAT-RAT Unit

u _mnlo 2 _99

FORM _)_-B-II2 NEW 6-63
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DESIGN APPROVAL TEST OF COMPONENTS

•FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME T},.IUSTCli_.[BF_.R ASSEEBLY

NAt,'./OF TEST PI(CF'_!,L.:,TV;,LVE SI_VICE lIFE

7._.5.2

7.3.5.2.1

J.

°

°

Z_,t.Dat,- Z_ V:_.q

fl_C 52-52700-217

PART NO.t NAA L 2C_'_()-61

N 2o_'_o%°_-18.,.267TEST O. - - ' -_ __, --__.
,, , %, , - , , ,,, :,

Component Identification

Ccm_onent Name TCA

}!cDonnell Part No. _0 (3-2 J'7

.?.

• •L
.°

.=., - . .

Rocketdyne Part No. _7_oy..L_ _.& I

Componcnt Serial NO' ¢_ t_ 6. O_O_,
/

NOTE:.AII data corrected to Standara Vacuum conditions,

/

°. •

• • .• •

., ; -.

. •°

.°

_'.,.

_-_.',; '-OATE PF_RFOR:_E{)In': OATE_WFrIiESSE_'FOR RAA _,_FJ) FO_ _-.OOtCNO_L:_,,'_'_4I

IT O Kniftln ! /. ' '_ I _, Z' _._._ X_zU_ . _z

rOR__:L_'_ _v _-6_ .'. ' _ , ......._ ."
I_VISIONB. -- -- - r_lted -7_ _- _ . . . . t

• i
• • • P_-1_019-I

500 , _ ,
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DESIGN f-d_PF,OVAL TEST OF COMPONENTS

FOR 1"HE REENTRY CONTROL SYSTEM

. .

PART.O:t_ _o_,_0_; I

(

°o

. °

°° .

. . . . _ o . . :. ,- - . : • ,

..

r_'vtsio_ " d "R ----------- Date __ - " "
R-150_9-2

-

iqol
.-.•.

, 501

]]

.° .

.i

.................................................... y..._.-. .....................................................



DESIGN APPROVAl. TEST OF CO_MPONENT$ .

FOR THE REENTRY CONTROL SYSTEM

i

I"MAC 52-5 _700-217
COMPONENT NAME ZE-"Us7CH_:J.:T'RA'_-',:-_'_:,y PART N(It NAA_

............ _ 20S130"_-i:'t 220, 267'I'AME OF TEST, PP..OP_:LD:';TVAL!_ .3"P.VIC%LIFE TEST .......... "...._F

7.3.5.2.3 ProFellant Valve Electrical Resistance te_t (reference para-

•£raph 6.3) ..../_.,"_ - t• _--__,-/--.
_viror_.,ental T_.,rerattu-e 76 _0 iI_).

- ('_t) y_.s o_ no _'k'_" XI; "-,. '
Fuel Valve q _1,2 Io_s ('cce_table per F!gxl.i:e_ 15),

- . _:e_l' or" no_- _..=: ,/ -
Resistance C - D \_

(,.o_2__):_
Oxidizer Valve _ "7_,-/ -" .

__, __,_,_'_'_ . --.
Fuel Valve 6 • __.m_ .\A.':.,-l.-

InsTectioa R_-_ark_. " " '%_t/ "

© .• /<,-'2',,,/,_ . .

-" • : ] . _ : "- . , : - , -

t

!

'i

t
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A (}I¥1_IION OF NOMTH Ak4|RICAhl AVIATION. till(:

DES;GN APPROVAL TEST OF. COMPONENTS

PC2 13-;E REENTRY CONTROL SYSTEM

COMPONENT NAME TF_RUST CHAI-_ER ASGP_,_LY

N.8.t.',E OF TEST PROPELLANT VALVE S_VTCE T,TF_,

{ _,t_.c, 52-5_ooo217 ,,PAnT NO. _ ,.2,0._130--<.1

TEST NO.208130-AsOIEET22l,.,F 267

7.3.5.2._ Propel =lant Valve Dielectric Strength test (reference paragraph 6./+)

O_cidiz er Valve

=Voltage

Volts

500 +10
-.Q.

A to Ground 500

C to GrmAnd _r_OJ

A to C j-'o__

"Current

Microamps

500 max.

_- _,.s" :,.-;

Fuel Valve

Inspection Remarks

7-10-(4 i

112,,_ _A.-_ , _- __,- _ 't I
FORH.60B..e-43 N_ 6-63

REVISION B, '

Voltage
Volts

500 +10
.-.Q.

"C6

_ f.,,_ _:.'."'_(:;i_ Feo

-B

Current

Micro_mps

500 max.

"p/_,

' ' II

WITNESSED FOR NAA DATEICI_RT1FIED FOR McOO_Nf_J.:

/z,_,_._ ._:" __ -",_-_

Dated

R-15019-2 303
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DEVELOPMENT t.ABORATORY TEST REPORT

EWR HO.

PAO _ OF ,

JAB TIrJT NO.

I FACILITY PHONE I DAT"595399 E_V.LAB 2061 io-29-64

,ART.o. 208130-61

S/N 4o6o45o I TV._o_T_-TPRF,-PROPIE%!ANT VALVESF_VICE LIFE FUNCTIONAL
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)00
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]_.0 C_ F_.T _Y 1"_ ]lEE

DEVELOPMENT LABORATORY TEST REPORT

pREPARED BY EWR NO. FACILITY

OF

PHON_ DAT_

1

|

I

i@
|
!

I

|

!

I

I
go

g

l

F.Pope 595399
,A., [ ,A.,,o 208130-61

25# Rcs TCA (Unit#3_) S/N 4060450

ENV. LAB 2061 10-29-6t+
T*,_o_ _., PRE PkOPFT_LANT VALVE
S._/_VICE LI_'E FUNCTIONAL

e[_4c7558 s/} s_5%58

CU_ E_T T__C_

( Oo6n_E ']ime _

H_r_zonta] = In_/c_

Vertical = 2On v/cm

_eq_iremer [ = .(E65

Antl _I = .OghO

_OLq AG_ TIACI

(Clc sir_ _£m_ )

F,or_zorta] = Im: /cn

_ertic_l = 1(h /cn

_v_,o__ _ _iA_lTO_' I I

w

i J
- _[ /..:/> i

[ "_ iii
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_eq_Lir_me! t = .0(_35
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

(X_._PONENT NAME

NAME OF TEST

T_RUST CHIMBER ASSD_LY

PROPELL_NT VALVE SF£VICE LIFE

rr,_, 52-52700,217
PARTNO.tNAA - 20S!_0-_._

4Ol
TESTNO.20Sl_O- SHEET'_2,OF___

Propellant Valve Functional test (reference paragraph 6.5)

Oxidizer Valve Fuel Valve

Response Time

Ambient Temperatur_

(70 ,I0)

Energizing Voltage

(26 _+0.5)
Inlet Pressure

•(3C0 _+JO for "pull-in" )

O._ning TJ2ne

(0.0065maximum)
Inlet Pressure

(zero-for ':drop-out")

Closing Time

(o.oc35maximum)

Low Voltage Operation

,%mbient Temperature

(70 ,iO)

Inlet Pressure

(30.0 __IO for "pull-in")

Opening Voltage

(16m_i_)
Inlet Pressure

(zero. for "drop-out")

Closing .Voltag e

(I.0min_=)

Inspection R_.arks
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& OiVI61ON OP' NOIIITH AMI[NICAN AVIATION. IN(_

DESIGN APPEXDVAL TEST OF COMPONENTS

FOR THE REENTRY COfffROL SYSTEM

CCCAPONENT NAME T.ERUSTCHA;,:B£RASSI_._IX
..

NA/.'EOF TEST £RO._LL:dITVALVE,S_VICE LIFE

-,C52-527OO-217PART NO. NAA 2081_0-61

. - SHEET,223jF 267TEST NO2,0£ 1"_0 L,01 •

7.3.5.2.6

? .3.5.2.6.1

Propellant Valve Service L£fe test (reference paragraph 7.3.5.I)

Ox£dlze_ Fuel

Valve F_'__4 •Valve®. Fo ¥

(2oo ,,o)

O)oo)

,o,.,°°.,°. .._T ., ,.._'.

0_oo1

Inspection Remark_

o

" __'_=_oo_¢,t[e_. .......

//-_-_V" •

"._F _t'_.__
#

# I"

,_,/,,'- ! ([,,17 , I _i) l.__ r_c--/,x.,_.¢,_ n

w • /' _ ,47-../o-#.4.- I. f/W _,, ' _//.,,,,.,//M., / F,JT'_llF_EliliYi_" "C7t

/-//_,(//"i _ • '_,_ : I L ' , ,s/,;/_" W_?E"_,_,._%¢\_!3 ..
FOR_6o_-_3 _Ev 6-63 _ • '- ... '_.._

R_s_o_B " " _t_a ' - .. . - - - " _0/

tl - °. - • ........
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• CN_I*O_ OB 4._O_TM A_ai_,¢A_ AV|ATtO_L IN¢ 2_ A

N_°.;E OF TEST

q

CESIGN APPEOV._d. TEST OF COMPONENTS

FOR THE REENTRY CONI'ROL SYSTEM

• ,ttPROPEI,L_,T VAL%_ SERVICE LIFE

• rP._c 52-5_oo-n7 .
PARTNO.tr _ 20,_0_

._ /,01
TEST NO. 2081 uO- SHEEl'2___JF.267._

/
7-_-_4

f_l

"pi"

1

I_o_ll_nt Valve Proc£ Pressure and Zeaka_re test • (reference
paragraph 6.1 ) "

Oxidizer Valve Fuel Valve

• 500 _':

• .

ILL

o.

°

i

I

i! m
I

• II
, II
I
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DEVELOPMENT LABORATORY TEST REPORT
PAGF

LAB TEST NO.

OF

PREPARED BY EWR NO. FACILITY PHONE DATE

F. Pope 595399

p_T I I P..T.o.208130-61

25# RCS TCA (Unit #_) S/N /+060/450

_V. LAB 2061 11-6-6&
T_PEo_ T.T PROPFI_LANT VALVE S}_IRVICE

LIFE FUNCTIONAL (3300 Cycles)

P/] A)75.;7

DXZ)IZ _CR TALZE

S/_ 91_.9/,DO0

;UI_CEN' T]_ACI;

, I

rer>ic_L1 = 20_v/ _m

E_V]]

_eq_ir,.,me:Lt = .CX)65 se_:.m_

L¢'_'_i = .0()35 sec .

t
_O_,[F_N?AL TE ,_AT J_E 70F

I I I I I

l

[ "_,m t ., . "r " " -.

!

....... _ _. - h._ z':._,

I I I I I I I

OL_'AGI_ TiL_C]

Ch,sil _ :,£m,!)
I

[or:.zo:tta:.= Im:;/m

erl,_c,i = l_/m

Re( ui]'em_nt = .0<)35 se, .m _.

Ac" ua.. = .0_)31 se, .

I I , i i i

]
.... 1
_t

_C

I
.I

w

i

.... i

For_ 6_-V-67 New ]0-6_ R-1501 _-2 509



DEV[;LOPMENT LABORATORY TEST REPORT
OF

pREPARED BY EWR NO, FACILITY PHONE DATE

F.Pope 595399 _V. LAB. 2061 1I-6-6A

P,R, I)PART"°.:208,30-6., T,PEO,TE,TPROP_--_TV_V_S_VICE2:# RCS TCA (Unit # S/N 4060450 LIFE _UNCTIONAL (3300 Cycles)

II

Pj N 1.07J;58

'U_ VJ_LV B

}[or:zo] .ta" = Im:;/c]

Ver_,ic_ 1 = 2£_iv/, m

i.ct_rot:on

}eqltir, mezLt = .O 65

ict_[at: on = ._ )i3

E_[VD[0N_Q_JI[!AL T_R_ATI_iE 70,'
I I I i I 1

m

m

w

n

set.

I I I

[ :: ],
_, .......... _-__............ ..._.,

:i "< ;t?' =,f-
:, r !

I I 1 I I • I I

I'OL',,AG T l _C]

Ch,si] _ :!ira,,)

}[or_.zo]ta . = Im:i/ca

%'er_,ic;,i =i 1er/c_

}ieqlLir,meier = .O()_5

iCtlLat:on = .£_)32

m

m

m

m

m

see',.m;_.
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DESIGN APPROVAL. TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

CO_,',PCNZNTNA,VE

t.'_._Z OF TEST

Tb_.USTCEA._ER ASSE[BLY

PROPELTANT VAL\_ S}:-2VTCELIFE

u- ft/.:_ 52-52700-217
PA,r Q't,_ =3,jo-.q
TEST NO 2n'_130"-&#JEET225%aF 267"

7.3.5.2.8

.,. -.

Propellant Valve Funct£onal test _reference ._ara£raph 6.5)

Response TAme

Ambient Tempera_
(7o_Io)
Energizing Voltage
(26_+o.3)
Inlet Pressure

Oxidizer Valve Fuel Valve

,_-I- . _:_ _ •(_,a9l_ ,,<!<!v_, ro ::4

@ a,o
Openin-_ Time 0o3_ _" sec_d -0043 seconds

Inlet Pressure l _ _R o r,s_ _ ,_,_R0 mig

(zerotot"d_op-o_l._ __ "3t
Closing Time _,:. C,,i_'f._s_,oMs "_,¢_,Oo 3"_ seconds

(,o. cos_,_tr=n ) _'_ "" "-

(70 el0) I

Inlet Pressure

(300 Z10 for "pul_
Opening Voltage ,'

Inlet Pressure.

(=ero.for .drop-ou

Closing .Volt_-ge _.:
(1.o _zd._=) . -"'.

Ins_ctton R_ark_

Low Voltage Operation

m g

@ ,,¢

v_ @r7 =

VDO"

. ,,e. .. "..

• o

e

• • •. V

, 511

Q ...

-- REVISION B' ,. ' ....
R-15019-2
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A OIVIIION OF NOFITH AMCFIII"AN AVIATION. IN©

1,$ ('

. /

1 l
o.,o

NAI,',EOF TEST

DESIGN APPF_VAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

C_%_PONENT NAME _!_.!JS? CHAI-23ERASSE.:BLY

P_OP.;.LL'_;T VAL_ SERVICE LIFE

7.3.5.2.9

7._.5.2.9.1

+

+

N- I" l_J_--52-52700"217
PART (;;)'_.r.,j_X 2C_ 1,toO-61

TEST NO. 2C_130-1_O1EEI;-?--__6OF 26__7

Propellant Valve Service Life test (reference p_ragraph 7,3.5.1)

• (_J.dlzer Fuel

VaZve _-V_ve

(_oo++) . ,@_i ,,_..+_Ol_2 sul=p17 pressure J _ pstg _ Fetg

(200 ±10) "_/'/.0"0'0 _"': :/"
Number o£ cycles 0 ,cycles ._"_-CO icycles

.cs0o0) ._7 __,_[_-.-'-
Total service life cycles 6'-c,'c,, cycles 0 0 cycles
(83oo)

Inspection Remarks . . • ....

• , .......... +

• _ • o

+,

' ! , , , ,,

T.G. Kniffin

512 " . "
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME

I_V;2_OF TEST
....... V " i

•THRVST Cb_I-CB]_. ASS_V2Ly

PROPEI,IANT VAU/E SERVICE LTFE

ft,_ 52-52700-2/7
PART NO.[ NAADQ81}0j_ I

4uJ
TEST NO. 2OR130- SHEET2-27uF 26___7_7

7.3,5.2.10 Propellant Valve Proof Pressure and Leakage test (reference

paragraph 6.1 ) ._ /
' \ ,,,_Oxidizer Valv ',e_ Fuel Valve

Proof Pressure ._,'_ ,k_'_"_:Env. Temo (250 +5. _O F _'-_.F

Pre_,.,r_. . ._<-"-_-,-,_-, p_.g _:__, o _.g
(5oo +tO) .>;<, ._:-;.

.--o _ mlnut @ minutes'Z'_e ou_tlon .... 3 e' .._
(:3-=_) _- .,:._

Volt_ (26 _._)<:_'_:_±'-:- v_ _:, _ voc

• .-_ :',:::_".Time ]X,.z-at,ion _' _ _tnutes . _ =:I.nutes
(5 minimum) ,,, ,_-.,
Leakage Rate ; '_'
(a.a :3maximum)

Inspection Remarks

_'&'O scc He ,_ 2c_o

/_v ,"_'_/@

scc He

rain

T.G. Kniffin

FOR_ 608-B-_3 NEW 6-63

._Yl _7_" "
I_VISION _ [,. (/,//,'-:.;-._> 2 _",",Da+.ea

B] _ "_REVIS ION . I>_ted

F_.RFORMF..DBY:

-- " I " _ • d,vO

}L-15019-2
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B

B
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pREPARED BY

DEVELOPMENT LABORATORY TEST REPORT

EWE NO. FACILITY' PHON[ DATE

OF

F.Pope _ $95399
,,*T I ,,.T,O.208130--61

L2_#RCS TCA (Unit#__) S/N 4__0450

O(IDI:ZE{ V

P/! /4')75 17

_,,_LAB. 2061 11-7-6/.,.

TYPE OF TEST PROPELLSd_T VALVE SE[_VICE

LIFE FUNCTIONAL (8300 Cycles)

LLV

_/N 92!_L,.0X)

(Olden: .n_ T_ Le)

Ho: iz. ,nt_ul = Im.;/c]1

Ve:[ti.'.al = 2_iv/,;m

:Re ui]'em,mt = .(X)65 se,

VO],TA([E 'RA(_

(C:.os:m_ !T_ le)

Ho]'iz, nt _i = I_/c11

Y9rtii_a! = 1(h'/czl

R_ ui: 'em,;nt = .0(J35 se< .m.
I

Ac'l,ua] = .0()26 se(.

.El, ..X.

,_V:'RO]_4E_T_J T_PI_RA'FI_ _ 2 _OF
i I I [ I I '

_e

Ill t1, I I

m

i

Cq V 'q_

;

I
_j

I I _ _ I I

51t_ _'-rm 6c]_-_'-67 Yew ].-oZ_"" R-15019-2
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ROCKETI)YNE

DEVELOPMENT LABORATORY TEST REPORT

PAGF

lAB TEST NO.

PREPARED BY EWR NO. FACILITY PHONE j DATE

F.Pope 595399 _qV.L[B. 2061 I I I-7-6_

g

g

I

g

I

I
I

g
|

g

g
I1@

g

g

g
0

rA.T ,*.T .o. 2081-30-61 T_,Eo_ T-.T PROPELLA_ VALVE S]_VICE

2_5J__CS TCA (Unit #3_) SIN LO60&50 rIFE FUNCTIONAL (8300 Cycles)

([TFRI _ T_ A_T

t or_zozlta] = Im:/crz

]eatLir, mezLt = .(_ p65 Se, .m_.
i

m

l[or:.zoilt_] = Im._Ic,i

_er_ ic_ _.1 = 1_/c[

I

eqt_ir,_me_t = .0i)35 sel .m_z<. _

ct_Lal = ._ i25 se, .

I

IIII I il I I I

'' I

Fo_ 6nn-_,-6v ',_ew].-o3 R-15019-2 5_5
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

co_.:PONEtrrNAME TiL_UST C._.._BERASSD_LY

U_.'E OF TEST PROPELIANT VALVE SERVICE LIFE

N r_C 52-527,C_'Zt7
PART O.tNAA 2031.10-6!

,Ol ..£ ..tTEST NO.20_ I 30-.SHEET__2_ OF_o7

7.3 o5.2.11 Propellant Valve Functional test (reference paragraph 6.5)

Oxidizer Valve Fuel Valve

_w Voltage Operation

Ambient Temperature _)_', ?_ F F

(7o ,;o) _ - .
Inlet Pressure _.'+_.e._) psi@ . _<_(_ O psi_
Ooo ±_o+o+ .p_n-_.+., +_ i

-Opening Voltage .A _ /. / %q)C i @ _' 7 ': VDC

Inlet Pressure..":"-"\.(_o_ _-_ +psig _ e_ 5 p_
(zero. for "droo-out'i)._ l

Closing.Volta_ .%@_/,#" v_c ,, _ /.A voc
(_.0 _im_) ;,. +
Inspection Re_arks

PtEPAF.ED BY:,7._._.d:)ATEiPERFORMF..D BY: I::_TE_

+'+""'I-_/-(_4-[ '] /+'+L.+'_'' '"'+'_
FOre4 608.B-_ 3 NEW 6-63

VISION . '1 i (/ Dated

516
R.15019-2

B

B

A

A

A
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g
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DESIGN APP.ROVAL TEST OF COMPONENTS

FOR THE REENTRY CO?#I'ROL SYSTEM

J

COMPONENT NAME TF_iUST CAA):B',J--RASSEI,:BLY

NAK',EOF TEST PROPFT.IAI.JTVAI.V_;S._RVICE NF'E

7.3.5,2,12

7.;1.5.2,12,1

I'MAC 52-527OO-217

PART NO.t NAA- 2031"_(:)-61

TEST NO. 20"31 _m-I_O1EET2-:__q OF 267 1

•Propellant Valve Service Life test (reference paragraph 7,;3/5. I)

Oxldizer Fuel

Valve Valve

(,_o+_5) I,_ / _),...,ato,,_,,. F"_/4_., _/_o;
(t6o +5_ I " '

,==+_,o, ( --(
-,.o ..V,-C_ _,,=,,
,o_aA _ervice __zie eyc_-_/_,.,u,-v cycles. /._/) .=cycle_
(_3,3oo) '

LI I"o ,4 /-_.'C/'?e< "Is )_I_. (_
Inspection Remarks

_ _, i

DATEICE_S_O FQR McDONNELL: o/_q,

'|VFJRIFIEDI:IYAJSAF:, eATE

/'I

517



A OIVIIIION OF NORTH AMItRICAN AVIATION. INC.

I

DESIGN APPF, OVAL TEST OF CO ViPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME TrIRUST CHAMBER ASSE_IE

NA_,:E OF TEST 9!_OPE!IA;;T VhL\_ SVSV!C!_ L!EE

• N" fMAC 52-52700-217

• PART O:t NAA _ .....
TEST NO._SHEET2-,._°L_.JF 267

7.3 o5,2o12.2

I, /

• . ". . . . , ,

: . . • . %. . , ........ • • •

" Oxidizer " Fuel

%wl_e _ Valve
(_6oi_)

_.:_.terte=p. /S_ ":"_-/6o
(_6o ±$) ---

GN_supply pressur_'_._ _>-70_ _p_g..gx_'"_.r-_£_-__ _psig
(2_ i_o) • -

Nwr,ber .of cycles . ,,._J_tC c :._6.._Z-5"U_' 6_ cycles

(5000)

• " ';o'9--.
Total service life c_fcle_ /_O'h_ cy _('. cycles

(18,300)

_nspection Remarks _'

_1_ ,,-_-__'@ ,#:_
i , ...... :

°

PF,cFAR_.D BY: ."/ ,-(DATE |F£:RFOR!_•cO BY. I_,TEIWIYhESSED FOR NAA

T.o. _.r_/#_.,;" I- , 1:.,(7_s:,<,'I ._X •
,.-_o.-_4 _ A_,_l _

I-7l-_4Ltt_. ll-, j'7_'' ,'-
FORM 6o_-u-)13NEW 6-63 tj

.

L_ISION B :- Dated "------
= = =_ _ ..... _ :-

DATEIC£_UFiFO _:oa 1,4COC_NNF'LL:(r• _I
I lOi_J'_& ,l_.z. i'" ',,,,i I

_ I_.,__ .-,- _
IV_UFIEO OY'_SAF: ;\ Om'EI

& I -

518
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DESIGN APPROVAL TEST OF CO_APONENTS

FOR THE REENTRY CONTROL SYSTEM

z-_t

COMPONENT NAME

NAME OF TEST PROPELI_NT VALVE SFRVICE LTF_

f

_.3.5.2.,2.3

#

PF,F_.PAF,ED BY."/-..';-OATF_iERFORk_.EO BY: . OATEiV,'ITI',;ZS,SEO FO.R..N_

• ""/t __._._,_ i VC_/I_c_.I_,/_

FORM 60_-e-}_3 NEW 6-63 ' kj4

HEV_SIO;I E Dated .....

t>

DATE ICCRTIFIE_) FOR I,_,cDCXIh:ELL.:, DQE

l_&t-_.-._". _ (;_Y
_.'_¢_ I z- i-&o _..__/

J

/ 4

L__ L

R-I_4319-2 519



OIVIIION OR NORTH AI*+41E.II_ICAN AVIATION. INC+
,(

.3

_, __ , ,, ,

DESIGN APPt_'OVAL.TEST OF CO,V,PONENTS

FOR THE REENTRY CONTROL SYSTEM

,, r "INAA 20,_1"_O41COMPONENT NAME T,:RI.,:,T CtIAI.,."BF_9ASSt'3..'BLY PART NO [MAC 52.-52.?00-217
#

1,O1
I',_Ak:E OF TEST PP.O.-':"._:LI.AtgrVAI.W.; SEkVTCk LIFE TEST NO..203130,SHEET232 _F2S7

Valve Valve /__c._.:-I
- >-

(16o_+_)
t.-& "_

Water temperature " _ F F _'_
(_6o +5)

_._u__ooou_,@JoD _ _o _g@
•(200 +__o). ....

Number of cycles

(_ooo)
@ _cycles

Total service life cyc@ '_-_06 cycles

(28,300)

Inspection Remarks Z_.P Oil" ]Z_L_e_. _ 16 ?S}_@ /

N_,'e ,,' _- cd (a_ "_

D_ted

B.

_

I1

fl

I

n

I

|

|

g

I

g

g
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A ID¢_rIIION OP NOmTM A_lI_l,Cat_4 AVIAT¢ON. tNC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

PART NO.{ MAC 52-5L:_7OO-2]'7rL_ul_208 I_0-61

o LO1 ,,
TEST NO. 20310_SHEET,'3__3.3 jr 267__

I

I

I

I

I

I

i

It

I

g

D

Propellant Valve Proof P=essure and Leakage test (reference

paragraph 6.1 )

Leakage

Voltage (26 _+0.5)

Inlet Pressure

(5oo40)
Time Duration
(5 =m_im_n)
Leakage Rate
(2.23 maximum)

Fuel Valve

-J minutes _ minutes

_# ,v_c

!!_}-- @minutes _

rain

Inspection Remarks

minutes

scc He

rain

I_-15019-2 521
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IIO f_.: li_ E T OY 1_/]1_

DEVELOPMENT LABORATORY TEST REPORT
PAO_OP

U

| ,tlIPARF-D BY

lAB TEST NO,

PHONE DATE D
I EWR NO. fACILITY; 595399 ENV. LABF. po02__

-/
_ OX EDT:

/N £0"55 _

._.....

__I ___ iL_ _ T_ne

H(pri on al = Im:5/c]

Vi.Ft Lca = 2E_Iv/:m

_h, itu, i = .0)//, se(.

V()LT _GE T_L LeE

( ;lo ir_ T:une

H,iri onl;a_ = Im/cll

_y', rt _ca = IC_/m_

l[c:lu1:'em_nt = .01)36 Se, /m _.

h¢lua = ,01)26 seq.

EN _rl_ )_12lIT LL

2061 11-10-65

:F2 VA

TYp_oP TI_T PROPELLANT VALVE S_/_VICE

LIFE FUNCTIONA. (28,300 Cycles)

.VE

3/N' 92 )AG)0

F,'V[)FP_ _TU _F. 1601,"

i '4

L i i ii

L...................... ;, ....... ,,

1} __/ ...... '1: ...... ii

D

Q

g

!

il

ii
g

II

g

!1

g

' ' ,t,

"!,_w 3.7-6_

I I I 1"111 I I

R-15o19-2

g



DEVELOPMENT LABORATORY TEST REPORT

PREPARED BY EWR NO, I FACIL ITY

OF

PHONE DATE

F.Pope

PART

595399

PARr.o. 20813ci_61

.) SIN A.o6ocso

}_]V.LAB 2061 11 - 10-64

TYpEo_'TE-TPI_OPIF_LANT VALVE S_VICE

T,TFE F_CTIONAL (28,B00 Cyc]_.s)

|

I

I
i@

ii

I

I

C fRR _T T_CE

(q]n_ _im7 T!;m_

H)ri;on_al = Im _/cn

.............. / ....

R_on irenen'; = .0i)65 se,:/m

A'_t..t] = .C)AA sp_q..

_/N4o'75>

ZBLVALV_

S/N 8759 _58

_PE_ _TU_ 1160F
I , !

I

!
I

l@
I

V')T.T _OE TR_CE

(','io_in_ T:[me)

H,)ri '.on_al = lm _/cn

V_rt;ea = 1(It/on

, t I I I I I

B

L , • L •

I -7............[.......I.... I I I

Form 6(_n-_-6 v ',]ew-]0-6_ IL-15019-2 523



44 QIVI_ION ¢*W _O_Te*4 Aa.41[lqt¢_ AVBA'r*o_. *N¢
H

'-/_'E 4

DESIGN APPROVAL TEST OF COMPONENTS

FOR "DIE REE.NTRY CONTROL SYSTEM

CO.VFOYZt:T _' ^' ,cI _lw-ll, ill

P::V.:Z GY TEST

THRUST CFA,-Br,H. ASSF_2,:BIZ

BROP,:';L!ANTVALVE SERVICE TIFF:

-t_C 52-527 CO-lIT

TEST NO 2(:11_0 1,_.1 2_/ .,,_ 257• - - _HEET -" ::ur_:.._

7,3.5.2.1h Propellant Valve Functional test (reference paragraph 6.5)

Oxidizer Valve Fuel Valve

Respons e.Time

Env. Temperature

( 16o +_
Eu_rg_ing Voltage

(26 _+o,_)

{_fiA /n-::j,,,,_ ..d{-, ,VDC::-., ,z& vDc
•G',-, -'4:::_', "

" "1;:_ _ _ p _ ] _ "_9 _ _ D s _ _

second_ . D _ _Z/-/-

Inlet Pressure

(300 -t-10 for "pulI-i_,Opening Time _'-"

(0.0065 maximum) ..

(zero for "drop-out"_
Closing Time " .qgg'.C C _'- second ,_0_

(O.CO35maximum )

seconds

psig

secoMs

Low Voltage •Operation

Ambient Temperature @! _7'_ F _
(7o,,_o)
Inlet Pressure _ _r_ ps:t'g

0oo ±,o_or"pun-_9_ t
Opening Voltage ._,' Y, 5" VDC I

(,6,_._L_) :'_ " _ i
Inlet Pressure _ _ _<O,.psig

(z.ro. for,'_rop-out").,_ :%i
Closing .Voltage _. /,,_ VDG "-"

(_.ominimum)

Inspection Remarks

\

I

L

Job. _

i
/._ VDC @ ',...

B

T.G. Kniffln

t_._4k_A__

PF.RFORMEDBY: I_.T£

FORM 6oS-B-k 3 NEW 6-63 ',,.J

" 4 ,;AeREVISI ON _,':d4_:_-.._,-_jDated

/ _/ .
R.E¥:ISION ]_ - ., ,, Dated

524 n-I5019-2

A

B

il

I

!

n

I

I

i

!

!

I

It

B

B



A OIVIIitON OF I-4OHTH At.,IEI_tlCAH AVIA'TIOf'i. I_,_

DESIGN APPROVAL TES'COF CCL_PONENTS

FOR THE REENTRY. coNrrROL SYSTEM

CO:._PONENT NAME _:RUST CIL_,:-.'S.'CRASSEP_LY

NAME OF TEST PROP_TI,Lt:_T VAUJE S_RVICE LIFE

f MAC 52-527oo-217

.PART NO._NAA[_2OSI30-61 .
_, ,',O1 ,,

TEST NO. 20_ 130- SHEET 2_.15Oi_67

7.3.5.2.t5

7.3.5.2.15.1
I

Propellant Valve Service Life test (reference paragraph 7.3.5.1)

Oxidizer

•Valve

EnvirorL_ental te_.u.p. @ / < ,

(_5 +5)
Alcohol and water teZp°@ /_'" F

Fuel

Valve

J
_ /_ F

(,5_+5) . I

(2oo+_io) / _ :- .._-, , _ P_g
Number o£ cycles / _ _-e'_O_ _-cles@ ,D_oO cycles

(5ooo) .....

(33,300)

Ins pe=t toa Re_rks

_ -P_J,#_F_-EoO T_ r_R_On_.O eY:

T.G. Knif fln

/ ---_1- 4 2-

FORM 608-B-_I3 NEW 6-63

P_15019-2

OATF_iVrITNES-SEOFO._N_-@.

I_"l(;" "

"-t

, . iI

OJ_._--JC-ERTIFIED£OR McDONNEUC. C:_

.,-.:_:_,VD_IFIED BY USAF: DATA

D_ted _

L

/

595



A i)lVlmION OF NORIkl A0vlCflICAN AVIATION. IN(_

' ' ' J : m , J, . ..... : ....

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

I

N f MAC .52-527OO-217
COMPONENT NA',_EII]}_USTC}'_%MBI_RASSDIBL¥ PART O.t NAA_I 2CXB130-61 .....

NAME OF TEST J , P_OP_'!,IANT.VAD/E S_R.V.ICE I,TFE . TEST NO.2Gg130 _IEE'I_F26_,7,.

)

7.3.5.2.15.2

Nuraber of cycles
(5o0o)

Total service ij_ "A{'_x

(38,300)

Oxidizer Fuel
Valve Valve

• " Z .

_,.i_o=o_t_lte_p_ /,: F'---:>"_ /f
(_5 +5) ; _._.....- .

'_.- .I

(_5 ±5) " "--

(2oo +1o) . -

'_'" ."_" @..D z_o _@_._ OoO .cycles . . cycles

© -"-=- _ O0

Inspection Remarks •

• _.-_..

_ ._. ....... : := :_ = : . =. : .......

a, , ,, ,

PKZPARcD-_ BY:._._/j,,c._O,//t/" AE IIPE.RFOR!- ,,..l)'_ BY: OATc iWITN_SSEOl1-..r FOR NAA. OATE CE_TIFIED}_:L__z4F'OR-2"'9OO:_hELL:/j_.._F" If,. _.;::'hD:_

T._._.:._ I ,.- . ,I /:r_.._,,/.._,/:,,,. d__.._"_:<'"=""":'<_-"
..._.. v . _ .,...,...'_,_I..._/III_'_:/,,.:._- :ly_:,_,_,_",_V,,: _:_

:. 1"._"-_,,I . _' II I ":"" I,T,,:II:"/L_._-'-'-f"I(,q '::..'_:,

KEVISION B Dated "-------
,

596 R-15019-2

B

..

.'IF':

|

g
|

|

i

g

g

I

g

D
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l
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g

g

g
I

il
II
i@

|

g

U
:)

B

U

___.c_ <CZ__,_.1Z_I _IZ3)_3: I_ I_
_, OIVISlON OF _tORTFi Af_4Cf41ICAN AVI_TION, IN_

DESIGN APPROVAL TEST OF CONIPONENTS

FOR THE REENTRY CONTROL SYSTEM

ASor_.,_LYCO;¢PONENT NA?AE _I{RUST CIIAEBkR °'"m

NAL;E OF TEST PROPEI.IAIiT VALVL SI'_VICE LIFE

PART NO.{ MAC 52-527OO-217NAA 20-_O-61

TEST NO2SR!!O - _HEEI_-____uF 2G?

• • • b . • .

_,- !

7.3.5.2.15.3

" '" " " "" " " "'.:': _ :: 2 - " •

Oxidizer Fuel .,.,_/.B
Valve Valve • /,, _,

¢;Wi_ r ,tk

_.nv_o_._._om_.@ /:"_ '::'_":-7:(_5 ±5) - " "....

(_5 +3)

N2 supp.ly pressure
2OO ±10)

Nt_mber of cycles

(5ooo) _.
:RRi_ ,,

Total service life c:c'_s_.'3,:_O0

(/.3,300)

Inspection Remarks

C_

_cycles ' _dO cycles @

T.O._ff_ I .,//:///:z/.

FORM 608-B-43 NEW 6-63 L

_VISION. B Dated

_<_C_,RTIFIED FQR _'cO_.NNELL'. {_:Z_I
"_;_"_'_ _2: - . - /_ I

- , ,..-/c./_A,}'OVi

! •: /o,v0__, l

f f; JlC_.d ,
.J

527



_,CIZ_ _IZ_._ 11:'__"11"IIZ_x'_"_ _ "
& OIVI|ION OF NOMTM APdI_IICAN AVIAT. ION, IN_.

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME T_-RUST CIlAI.IBERASS_._LY

NAL:E OF TEST PP,CP._;T,L',HTVALVE SF.T:VICELIFE

I'MAC.,.52-52?00-217
PART NO._ NAA 208l_O-61 "

L.OI p-_ ,
TEST NO. 20:_I30-SHEE'T23_,JF 267.

• :

Enviro_nental test

(,5+_5)

(,_+5)

Oxidizer Fuel "

Valve Valve

@ ,5 , ® ,_
F ', ; /5""

GN_supply pressure

(2_ +Io) "

(5ooo) _

Total service llfe cyc 0

(_s,3oo)

/

F'_

F

,psig

cycles

Inspection Remarks I
• %

PRF.PA_EOBYe. _ -_omr_
T.G. Kniffin

7-/o-_4

FORM 608-B-_ 3 NEW 6-63 L..-( "

L_VISION B _ Dated "

528 I_15019-2

PF.RFORK:EOfIBY:,. OATEiV_ITNESSEI)_I:),_'[E:I-CER_FIED Fg,R #:._.o<x'_-_3_l
, . /I;/t. I " tt . _ I /.4./zc_-4-"c,'_/a-2" /","L"/_-, :'-', I
I ..iiA { !#." , . I _ "h /; , r,_,_ I >?. 7({.,._..'¢271,_'u-'* V_ I

" 'I. , " ." v _. _ ......h lY / _,.It,' .l,)-! r-J<_/h.., ,I,_.¢_ ,. FB_FF__o_vusA_.

I_c',1-,_'° .4_'_.i/_.>_;_o._-__ 9."_o,_o_

I

I

l

11

a

g
g

g

I

0

1]
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,,,o,,,,.,o,,,o,. ,.,o.,:.."'"_'' ,,...... o.... + . 7,'__I

CESIGN B.PPaOVAI...TEST OF CO_ PONENTS

- . FOR THE REENTRY CO,NTROL SYSTEM ;-

..,.,.,.., ,__,,-,.,,^,,_. _.R_T c_-:,',:-_ ASS_LY 0_o_ .,,., fr,,_.c_ 5_.-szz0m2z.'t.

t..':2ZF_OF TEST ..__PRO, EL+_,.T _A_7E SF,RVICELIF_TES T NO.?CRI_O-SHEET °J_.,_._F .-,t.___.

• 7.3.5.2.16 Pro_ll_mt Valve Proof Pressure and Leakage te3t (reference

• paragraph 6.1 ,) _ " t-(. -
Oxidizer Valve fuel Valve - +} - _._-_.

Proof Pressure _r_ _ _,_-, 1 i_->
• Env. Temp. (1 ._ +.5)(,_0,_ _J Z i'_.,,_7/ 3i F i ---'_" "

Pressure • -_._r,+,d pslg _,_ .E, <, _p_lg ]
(,_oo +lo) . . - /

• "o . . ;{_ . ,_;... . . - •

o ,:,_.,m,=). ",' i + - . . • \.

i,_ - • _.,._ - • ,-,.,, .;, . .i

Inlet, Pressure '_7o_ 9"_0 ps:l.g i_J-._,._J0 psi_.

(_oo_o) - _-- - _, " ._
•,_.,o_+<+o. @ : _,,<o._ ._ =,,..,,_o.('

ti arks " :Inspec on R_m _ ....•. ._ .... - :2,

Oo

PI_--_--PAREDBY.-//,/_(),%TF. iF'E.,FIFORMEO BY:,,- _,ATEiWITtIESSED FOR IIAA I)ATF.IqF-s':InFIE0 f_,__.tcOCZmEU.,: ,r.+-_.l

• ,r-v - ! t._ " '_'+-+_"'t L_! '+" '

L,:ll:.O;.._+¢,{C_k_"_l"')l]"_ 2 --"" N_: ........ 6-6];! . • .. _" "_.-. . "' " l " /o, ',,'<-'" " r

• . v-- i: W " • _-" i---_ "-31""+
• B _ted . -- _"REVIS IOH

P_15019-2 529



A OoVtb00N O If' _'.,fO_TI.41 AMKM_CAI_I AVIATJO_ O_C

DESIGN APPF_OVAL TEST OF COMPONENTS

FOR THE REENTRY CO,_frROL SYSTEM

Resistance

Cx£dlzer valve @

Fuel Valve .:n-",_

•Pro_ellant Valve Electrical Resistance ._est (reference para-

Environmental Temperature _(i, . (70 +1C_),

A-B

X/_},/ DYes yes or no :( ; -_"(Acceptable per F_':ure 1.5,'

Resistance C - D . yes of no _/e_ @-- :.)._:._/:

@

PREPARED OYT:j:.: OATEIPERFOR_,*ED BY'/' DJ_TEi WJNESSED FOR NAA

z-/o-_-_I I.!l,_,i_.'.;__/..Ill_/,_,_:_"_;,_.,l
/-::-_:-l,IJ,:" ,_.II"_ ITC _'"

.. LI 1 /l ' 1 ,
FO.R_608-_-39_cw 6-6 3 _J '

REVISION B - - D3ted "

__ IVEI;.IFIEO Fly USAFIt j [)A,Z

|:.ik] |¢ti)_ _'1,, ,. Ill/ I /-,,,I

I

330

B

L
I

B

|
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|
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g
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g

a
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A _¥1IION _ NO_qTW AMclqIICAN AVIATION. IFI_

2.

, ,,i ,

DESIGN APPROVAL TEST OF. COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

i

COMPONENT NAME TP2,UST CI:_[BF__RASSD_LY

NAME OF TEST PROPELLANT VALVE SERVICE LIFE

[_c 52-527oo-217
PARTNOL_C_'_0-_

LOI
TESTNO_SHE_2_IoF,26__

PTopel _lant Valve Dielectric Strength test (reference paragraph 6.A)

Oxidizer Valve Fuel Valve-

Voltase current Voltage Current

Volts Microamps Volts Mic rommps
500 +10 500 max. 500 +10 500 mm.x.

-o _.. -o .../I

_:, T_,5 ,_.sF (_;is" F-...,_. ,,5 ° _-
Inspection 'Remarks

hl_,,l_• ,I .-,'o-_./

_.O.Knift_ ! -. _i!-,,&'
..@"z-,o-,',_I. l?,f_/?3,ic,'

FOR_.6oS.B-_3 NEW 6L63

REVISION B D_ted

-B

Pv-I_019-9_ 531



DEVELOPMENT LABORATORY TEST REPORT
PAOF.,, OF

I.A| TIt.lIT NO.

EWR NO. FACILITY

F.Pope 595399 ENV.LAB.

PHONI DATI[

2061 11-11-6_

t ,A,T"O 208130--61(Unit #3&) S/N &O6OASO

TV._OFT''T PR0_T VALVE SBIRVICE

LIFE FUNCTIONAL (48_300 Cycles)

n

UPJ_E_ TI_C].'.

][or: zoz tal = Im _/czl

lrp.l,.l_,_e;L] .= 20 Iv/i'm

_eq__r,,;aeILt = .01)65 se,'.m_

_ct _i = .01)At se,..

lOT; 'A_.'_. TI?AC'

!cli,si_ _,_

I
[or:.zo:_ta.L = lm:_/c t

"ert,ic_ .1 = 1Or/c: l

:eqlLir ,me]it = .01)35 sei .m

ctlml = .0()26 seq.

OX

]_0]_[E

I

I

LX.

I

I

m

i

I

m

I

I

i

I

[DI::ER V_VE

s/]_9;'.%)oo

, I I I I

I.... :1

I I I I I I I I

I I I I I I I I

L _ It3_

",-_t

L _

]l

I I I I I I

B

|

!

|

B

532 For_ 6_0-__6v '!ew ]O-63 R-15019-2



PREPARED BY

I:_O C I_ E T I}YI'w_I E

DEVELOPMENT LABORATORY TEST REPORT
PAGF OF

I.AB TE|T NO.

|

I

I

I
!

i

|

!

I

!

|

i@

m

F.Pope

EWR NO.

595399

F_._208130--'61 ....

)S/N _060_50

I FACILITY i PHONE I DATI[Fi_q/.LAB. 2061 1I-I 1-6_

LIFE FUNCTIONAL (_8,300 Cycles)

P/N A(37553

IEL VALVE

S/N _759_5_

R ',_RRN_ T_AC_

(_n_nlr 7 Tim_

Vert __= I

= lmc/t,.

_---9(In v/n m

Res_ remem = .0( 55 sec .msx.

AQ$uzl = .0(_I se(.

3h_ _TAL I't_ ?FIAT£RE 15_
i I I ! l i l l l

_.

/ *

7

t

L I I I I 'r.......

•lOL1'AG]_ TI',AG]_-

[or:.zo]_taZ.= Im:;/c]

'eri,ic;1 = I(3'r/cl

R ,qu:Lre;,en; = .O)35 se .m

Ai:tt_!l = .0327 se.

kXe

m

I I I I I I

i .....L

I

.Wor_ 6c]c_xr-6v ',Tew]'q.-6X IL-15019-2 553



_ocr_. _TDYN EZ
81 IDI¥111ION O Ir NORTH &li4tlll_:AN AVIAYION. IN_--*

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME

N._?,E OF TEST

7.3,5.2.19

T}LqUST CFL%_[BER ASSE._LY

PROFELL[NT VALVE SkT_VICE LIFE

Propellant Valve Functional test

Oxidizer Valve

_-£ 52-527CX3-217PART NO. NAA _ _v-_ 1

2LO ,_"TEST NO.20_130-_C_EET_:4S'OF 267.

(reference paragraph 6.5)

Fuel Valve

Response Time _. ....

,,, _7

Env. Tempera'ure _ }5 F % |EF,, .
( 15._ 5F) \_

_.,,_rgizing Voltage _& VDC • _G VDC

_+0.5)
_tet Pressure " @

(30o +,ofor ,'_Ll-i."_" _°° P'_¢ /_ \
Opening Time --- ,00_/ ,seconds _k_,_9_/llSecond,

(o.oo65=_=) @ ' ®a_Inlet Pressure _e-Ro pslg o pslg

(zero for "drop-out") ,hS__ 0_,1_ __, /_ _A_
Clc.tng Time k_J .e_'_ _¢onds_'_ _$_onde"<' _Y

o.0o3._._= ) '_.7
Low Voltage Opera_ion

Tempera z_ _;i_ , ..F'..-;=_''";,_;,_Z_ FAmbient

•(70 ,_o) _i-_'_ _R_ "_.,._
Inlet Pressurd_-'{;_,__ 3_ _: _ J_, o p_¢

(300 • +10 for "pu_-_ • :-., ;_,
,%q).O .,.'; ; j ;_:_ . VDC

0peni_g Voltage " ,:?'. '_ _,/f ._"' '_4--_

Inlet, Pressure ";_[;t:\"'°-5 7 Z'4'_ ps_ ;'.. /_ Z e4'O

(..=,o.,,,.o,u_,,_._ =:® '2 "'_
C.losing .Voltage d_ *:f'_2 /, _'_ VDC
(_.oma,m_,=) _. - : .. ",..

Inspection Remarks

REVISION A '/,_, ,_,,,,_/2/t,...,.,,'_ ¢'__/' :_.:r-__

REVISION B _ - / :- IjL. -

53z_ ]

Dated

Dated

]_-i_oi9-2

-B

B

A

g,

g
I

il

II

g

ii

I

g

|
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAMF

NAME OF TEST

THRUST C}{AMBER ASSFABLY - 25//

DIoA,_o]',.13LYAND INSP>ETiQN

NO.( MAC_ 52-527OO-217PART 1 NAA_ 208130-61
AOl

TEST NO _-_HCET2/_OF 2_J__

Reference:

7.3-.6

7.3.6.,

MAC SCD 52-52701, Revision F, Paragraph 6.2.3.20

Disassembl_f and Inspectio n

Test Procedure

7.3.6.1.,

7.3.6.1.2

7.3.6.1.5

Prior to sectioning the TCA perform a v_ual inspection and

record the post test condition of the TCA.

Cut the propellant valve mounting bracket and propellant

valve feed tubes from the TCA injector face along line A, B

as shown in Figure 7 • All cutting shall be done by saw.

Separate the propellant valves from the mounting bracket.

Section the TCA by cutting along line C-D-E as depicted in

Figure _6.

Perfo_ visual inspection ofa!l detailed parts for evidence

of damage, distortion, fluid ineompatability, corrosion,

broken parts and impending failure.

7.3.6.1.6 After test completion identify the sectioned TCA and detailed

parts and package and store for reference (except for propellant

valves).

7.3.6.1.7 Machine, on the oxidizer propellant valve, the seat assembly

' to spacer weld to loosen the seat. Only the minimum amount

of material to accomplisN this shall be removed. The seat

assembly P/N iO766A shall not be removed at this time.

7.3.6.1.8 Machine the filter assembly to solenoid weld to loosen the

filter. Only the minimum amount of material to accomplish

this shall be removed. The filter assembly P/N NAS-28097-TI

shall not be removed at this time.

-P--RE.PAREDBY: ..... DATE j APPROVED FOR NAA: DATE | JEO FOR McDONNELL:

CHECKEp B_: DATE "

_ Z_..... l, zo il-zo._,

Rev.c/D <_-;,',_,,c,, 'J DateJ/- ,2,_- _/
/ / j

°:."

/ j" "

II--150 19-2 5.35
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at, OtVlllloN Ol w NO IIITI'4 AMIENICAN AVtATtOP,I. tl'_C,

t

DESIGN APPROVAL TEST OF CO_'PONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME

NAME OF TEST,

THRUST CHA;_7'L_ASS__BLY - 25#

DISASS_IBLY AND _r ,o _ _, ,,,,_h,A ,I3_ I(,_

52-52700-217

_01 2&3.1 26TEST NO20813 O- SHEET__OF 267

Remove, bag and identify the seat assembly.

Remove, bag and identify the armature P/N &O7569.

Remove, bag and identify the spring, P/N &06806.

Remove, bag and identify the filter assembly.

Bag and identify the solenoid assembly.

Repeat 7.3.6.1.'7 thruT.3.6.1.13for the fuel propellant valve.

EOTE: Only authorizedpersonnel shall have access to stored
DAT hardware.

APPROVED FOR I_A: FOR McDONNELL:
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DESIGN APPROVAL TEST OF COMPONENTS

FOR ll-IEREENTRY CONTROL SYSTEM

THRUST CHAMBER ASSEMBLY

DISASSE_LY AND INSPECTION

7.3._..2

7.3.6.2.1"

7.'3.6.2.2

7.3.6.2.3.

McDonnell Part No.

Rocketdyne Part No.

ComPonent Serial No.

Preliminary Inspection

Post Test _nspection D_ta - TCA 6_A

Component Identlf_ca$ion

Component Name" TCA

,¢e/,e .4,U,9_

(Reference Pa!agraph 7.3.6.1,1)

The TCA was visually inspected prior to sectioning and the TCA
condition was as folloua|

Disassembly and Inspection (Reference Paragraph 7.3.6.1.3)

The TCA was sectioned along llne C-DE and visually inspected.
The results of the inspectien were as follows:

_ c_i:,(_., .,_ ,__ _ _, _-',-,,_ -<'_..-f,,::-__-_,,, _._ _ w -T_,4_

*---1

"mm_.lm, .......... .
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DESIGN APPROVAL TEST OF CO_PONENTS

FOR THE REENTRY CONTROL SYSTEM
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A _ItVI_,IO,P_I OF NEATH A/4[..RICAEt AVIATIO N INI_

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME

NAME OF TEST

_hin Thrust (4) (5) (6)

_hin Thrust (2) (5)(6)

@xldlzer Inlet Pressure _)

Oxidizer Inlet Pressure (4)

Fuel Inlet Pressure (4)

Fuel Inlet Pressure (4)

Oxi6izer Flowmeter Temperature (5)

Oxidizer Inlet Temperature (5)

Fuel Flowmeter Temperature (5)

Fuel Inlet Temperature (5)

Oxidizer Flowrate (5)

(b:idizer Flowrate (5)

Fuel Flowrate (5)

Fuel Flowrate (5)

&xidizer Valve Current

Fuel Valve Current

_:idizer Valve Voltage

Fuel Valve Voltage

Local Ambient Pressure

Enviro_uental Pressure (Fine)

Enviror_mental Pressure (Fine)

Environmental Pressure (Coarse)

Environmental Temperature

TABLE I

(1)
(3) ES_m_SE

-_C_SION (SEe) Z_COROS._

0-;_0 lb B(.+0.5%)
0-30 ib Y_

o-500_t_ C(+l.O-/,)
0-500 psig Y** .

o-5oopsig c(_+l._)
0-500 psig Y_* .

0-300 F D (!5.OF)

0-300 F D(__5.0F)

O-_OCF D(__5.OF)

O-300 F D (+_.OF)

0.15-0.50 gpm B(_+0.5%).

0-o.__ B(__0.5%)*

O.15-O.65 gpm B (±O. 5%)*

0-o.65gpm B(!0.5%)*
0-I.O amp X

O-i.0 amp X

0-40 volts Y**

0-40 volts Y*_

• 21-40 in Hg Y

0.02-0.20 psia C(±l.0%)
0.02-0.20 psia C(±!.O%)

O.02-15.0 psia C(+I.O%)

O-300 F D (_5.OF)

_(_o _)

I +.25 Null

O.001 Oscillo

1 +.25 Null Balanc(

O.001 Oscillo

i +.25 Null Balanc(

O.OO1 Oscillo

Null

Null

Null

Null

i +.25 Null Balanc_

O. 001 Os ci!logra p_

1 +.25 Null Balanc_
0.001 Oscillograph

0.001 Oscillograph

0.001 Oscillo_raph

0.001 Oscillograp}_

O.001 Oscillograp'r
Barometer

i +..25 N_u!l B_a!anc_

i ±.25 :lull Balance

1 +.25 Null Balanc(

Null Balanc_

Null Ralanc_
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME

NAME OF TEST.

Nn J"MAC 52-52700-217T_usT c_L_._x_'._ PAT "'I. NAA 20,_30_1
8 o aOl i

}_NTS - HOT FIRE TFSTS TEST NO20 13 SHEET _L_OF 6_j__ i
, H, , , ,,, __

Start and Cutoff, Pip

Oscillograph Drive, Pip

DIGR Drive, Pip

NOTES:

O)

(2)
O)
(4)

(5)

(6)

TABLE I

(cont'd)
(1)

RESPONSE

• (SEC) _C0R_R

0.001 Oscillograph and

l.OMax Time Sequence

l.OMax Time Sequence

l.OMax TLme Sequence

Response is defined as the time required for the z.easurement recording
system to travel from zero to full scale.

Trace full scale deflection shall be 3.0 inch minimum.

Letters designate instr_entation precision category per P_%0201-050.

Ranges shall be increased lOOper cent for PAT Duty Cycle to minimum

duration (including Cape Cycle) and Burst Pressure _iring Tests.

A single measurinz transducer may be utilized to satisfy the require'

ments of more than one "bit" of inforrmtion under the following
circumstances:

A) Signal of one parameter is split to satisfy the requirements
for more tb_n one type of recorder.

B) Transducer is physically located to satisfy the requirements
of more than one parameter.

May be deleted for Cape Cycle Tests only.
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l
DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

, ,, ,,

COMPONENI: NAME

NAME OF TEST ,

I
R@

I

I

!
|

I

!

a

b

NOTES" (cent'd)

i

T:iB[,E I

(cont'd)

¢

"B" precision is required only: I) on the OSC. when turbine type

flowmeters are used ; 2) on the DIGR when drag body type flo_eters

are used. For drag body type f!o_eters, a three-step transfer

calibration shall be recorded on _ne oscillograph and D!GR at the

following pro and post test bleed flowrates; 0.032, 0.C%3 and 0.053
ib/sec. The Osc. deflections at nominal test flowrates shall be 2.5

inches min_um. For turbine type flow_.eters, the DIGR precision

• shall be "C_I.0%)_

Thrust:

Perform a pro test multi-step calibration and record on the oscillo-

graph at the following sim-_Lated thrusts; O, i._, 3, 6, I_, 2J4_ 27p

30, 27, 2h, 15, 6, I, 1.5 and O. This shall be followed by a pro
and post test one-step calibration (verification).

Inlet Pressures:

Perform a multi-step transfer calibration (referenced to theDIGR)

and record on the oscillograph at the following ir&et pressures i25

psi; 150 and 250 psig, and test lock-up inlet pressure. A post test

one-step transfer calibration shall be recorded at the test lock-up

inlet pressure.

Valve Voltages:

Perform a multi-step calibration and record on the oscillograph at

the following voltages ±1 volt; 22, 30and 26. A post test one-step

calibration shall be recorded at 26 _I volt.

Perform a pro and post test Chamber Pressure standardization and

record on the oscillograph.
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

52-52200-217
COMPONENT NAME THRUST CHA_iBER ASSF2,[BLY PART NO _MACr

RCS TCA DESIC_ APPROVAL TEST DUTY - NAA 208130-61
h01

NAME OF TEST CYCLE TEST NO 208130-SHEET 2/+70F_

TABLEII (I)
Approximate Time Effective TCA Accumulative

Mission Number Between Firing Firing Firing
Time Elapsed of Pulses Time Time Time

(see) Pulses (sec) (sec) (sec) (sec)

Pre-Retro 0-308 14 22.000 0.030 0./,2 16.k2

Retro 308-330 185 O.OA8 0.070 12.95 29.37

Post-Retro

Re-Entry

Sub-Cycle

31.41

Re-Entry (2)
Sub-Cycles ; 101.09

330-I 828 68 22.000 0.030

1828-1830 ;I 0.400 1.OOO

1830-1837 17 O./_00 0.020

1837-2272 51 0.400 I.000

867 0.400 0.020

2272-2503 27 0./400 1.000

459 o.4oo 0.020

2.o 

1.00
0.34

51.00

17.3_

27.00

9.18

32.75

Test Cycles (3)

Sub-Cycles 137.27

Test Cycles (4)

.(I)

(2)

2503-TCA Failure ....

Includes 10 seconds of calibration firing and 6 seconds of simulated Cape
Canaveral firing time.

The RE-ENTRY SUB-CYCLE is repeated 51 times (52 SUB-CYCLES total) to demon-

strate TCA specification performance for an accumulative firing time, inclu

ding calibration and simulated Cape Canaveral firingotime , of 100 seconds
minimum. TCA skin temperatures shall not exceed 550 F.

(3) The RE-_TRY SUB-CYCLE is repeated 27 times (79SUB-CYCLES total) to demon-

strate TCA operation without catastrophic failure for an accumulative
firing time of 136 seconds minimum.

APPROVED FOR McDONNELL: DATE-
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DESIGN APPROVAL. TEST OF COMPONENTS
FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME THRUST _,HAI,,_-T_ ASSk,.[BLY
RCS TCA DESIGN APPROVAL TEST

NAME OF TEST DUTY CYCLE

• t" MAC 52-52700-217

PART NO.tNAA 208130-61
701

TEST NO. 208130-_HEET 2_,_80F
....... " --_ -'_i i I fl I ,,

TABLE II

(_) The RE-ENTRY S(_-CYCLE is repeated until catastrophic chamber
failure which is defined as a condition in which further

operation of the TCA would endanger the spacecraft or crew.

Specifically it shall include:

(a) Lack of the capability to stop propellant flow,

(b) Any flow or leakage of propellants or products

of combustion from locations other than the TCA

exit,

(c) Temperature in excess of 650 F at any point on
TCA exterior wall.

NOTE: Three temperature sensors shall be mounted

on the exterior wall as shown in Figure 6.

The average temperature is to be used only
when 650 F is not exceeded by the TCA.

e

T. O. KniffinW3oI_/ ,,',..,, I/., ,_ _, . !

Iv l,#-_,# i f-,-_l//v _ _,_ v _ V ' [- _i- I tar I
,-o_T_-_-_.____ t_ -- " '
R-15019-2 / ', 543
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|

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

i r MAC 52-527__COMPONENT NAME THRUST .CHAMBER ASSEMBLY -. i PART NO. _. - 20813(_61" -
t INJI;_.....

NAME OF TEST PROPELLANT VALVE ELECTRICAL SCHEMATIC TEST NO,208_ET.2.,5.1)F_,2,6_.,7
J, , ,

PROPELI_N T VALVE

. . ." ",/ r • • •

B

C

D

A

B

0

D

A

SOLENOID COIL

I

I

I

MATING COt_ECTOR

CONTINUITY LOOP

rC:'_O0_-S-h2 NEW 6-63

.

_tsotg-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

' l" MAC.. 52-527OO,-2,17

P_.T.o.t _A..,2o_-61
TEST No2OSI30,_4_EET_252uFt. 2.67

r "" , '

COMPONENT NAME THRUST CHAI,_LR ASSEt.3TZ
PROPELLUiI' VALVE PROOF PILF,SSUR_

NAME OF TEST. A!,IDIZAK/QI_.
..... -- .......... .,..,, , •

• c:N
"_----- HEI2ZUMSUPPLY

. . i _i,___i.[[_ 1!

• SE]._SII_3L]_E

_G_E 2-

FORM 60_-B-42 NEW 6-63

1_-1.5019-2

1'
-.h
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A,OIVI610N Ol r NORTH AMarMIcAN AVIATION, INC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME

NAME OF TEST,

THRUST CHA}_ER ASSEMBLY

T}_UST CHAMBER PROOF PP_SSUP_

AND LEAKAGE

FIGURE S'

FORM 608-B-_2 NEW 6-63

REVISION A/I..-2 ._._/" _<(:i,,T., Zated ....... 4'I

5116
_-z5o_9-2
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DESIGN APPROVAL TEST OF CO;',_PONENT$

FOR THE REENTRY CONTROL SYSTEM

COMPONENT •NAME

NAME OF TEST_
II

THRUST CHAMBER ASSEMBLT

pRoPELLANT VALVE FUNCTIONAL

I I

J

r MAC. 52-52700-217 [ _

PART NO.t _" .--208130-61 ; _

_--4_,9..I,2,.TEST NO.,_O_13 SHEE_F_-.,_

Voltage Trace _Closlng Time)Current Trace }Opening Time)"

VAL_

ZENER

DIODE

VALW

.

•%--t")

5_7



COMPONENT NAME

NAME OF TEST

=====_== ._L]__ I

-I-

! |' --

i

- 1i....
t v I

A OIV||ION OF NORTH AMI[R|C;AN AVIATION. IN(=

DESIGN APPROVAL TEST OF CO,_._PONENTS

FOR THE REENTRY CONTROL SYSTEM

• "...... " r MAC 52-52700-_-_7
THRUST CHAt'_F.,,R ASSF_3LY - PART NO 208130-6i

?ROPELL!'_!_TVALVE VOLTA_ ' "tl_b_A ....
AND CU_]_.__TT_,:',,CE_ TEST No_OSZ30"h_EET255OF___ 7

. i • , ,.. I , , i n i

I '1 ' -zq-- _-I ..... l---I---F-- I I

• " m

!

, ,!, , , ,q, ,
o _OV&_OA

I I i i I I I I

/-4

__.

H _ 0 Q) r'_

_ 0 0

l _

o

. . .0 ,, I-4 _ o=_
0 0

f

P_

U
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g

g

g

g

g

|

g

FORM 60_-B-b,2 NEW 6-63
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5_8

N

ll,.-150194



8

U_

g

!

|
lie

.4 ,.,

B . . .

I

g
I

lap
g
g

B.

U

• _?,- 0 C D_ rE: "H71L_,"_._,'-I'%[ E
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CO_KROL SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHM_BER ASSF_LY

PROPELLANT FEED SYST_(

MAC _2-52700-217PART NO. NAA 208130-61
•-, ,r)]

TEST NO.208130 _;--TEET_2_OF,2_

FACILITY_OPE_PRE-VALVE _ "_ACCU}FulATCR

___,
FILTER _ l) If Turb_-ne-type flo;_eter is used

FACILITY PROPELLANT VA g mount such that the turbine axis

(Keq'd for Hot Fire Burst i of rotation is in a horizontal plane.

TE,_F2ATURE SENSOR

2) Flo_nneter inlet and outlet feed lines

shall be of equal inside dia_.eter.

3) Propellant feed lines upstream of

the inlet pressure transducers shall
be 3/8" diameter mir/im_m.

4) Instruxentation precision and

response requirements are noted in
Table I.

5;) The TCA shall be mounted to fire

vertically downward.

_EQ'D FOR HOT FIRE BURST PR. TEST ONLY)

II_ET PRESSURE TP_;SDUC_R (GtC.)

TCA ORIFICE ADAPTER-

(HOT FIRE BURST PR. TEST

TCAIm_

.°

TCA PROPELLi/_T F3_TD SYSTEM SCH_2L%TIC

FIGURE 6

j

FORM 608-B-42 NEW 6-6 3

/
D I,_ __- , _

_v_o_/_,___ or. ,..] i._i

•1

549



A OIVIIIION OF NOIglITH Afq,41EAIIC AN AVIATION. INC 2.S_

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTF___A

COMPONENT NAME

NAME OF TEST

THRUST CHAMBER ASSFJ.IBLY

VIBRATION AND SHOCK

ACCEL_OI.fl_£_S (Letter indicates

response axis)

A \,
ATTACH POII_S

(TYP)

+Y-

Extended Inlet

!

+Z

ACCE_O_IETER I.DUNTING BLOCK

Tube Adapter (For :. /, " -"- •

Vibrat,_Test Only,_ _ . . :.., :

'
VIBRATION AID SI_CK AXES /wr
- LSecure tube stubs

FIGL_E 7 to test• fixture.

0

D

U

|

|

!

g

g

g

II
g

g

B

FORM 608-B-}_2 NEW 6-6 3

cN A /_.///_,,.r_..,..,_

550

DATED _'[ _4___ _
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DESIGN APPROVAL. TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

r MAC52-527oo-_7
PARTNO.1 _^_ 208130,-61 -
TEST NO: mS-l-,_ET34'7.OF 35/"

°.° .

,°.

• . . ;

o

F: .

1,o

.30

.I0

•.01

.ooi

°O(X)I

• -. o...

.00001

t

FORM 60_-D_.I12 NEW G-63

1L-15019-2

L

t-

CPS

\
\

,g

"5g

\

_.+e_:

\

10 100 1000

i

.

;" $ . ' •

,. , ; . • " -:,

°*.

o, .. T

.-
I

2. .:

l'.. , °

1

50 • 500.

FREQUENC_ - C1_5

FIG_;HE

<

10,000

5OOO '
_% • -. •

8
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551
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DESIGN APPROVAL "rEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST C!__,_..R ASR_._TX

FA'J'EOMVTERATTON

PART NO.

TEST NO.

• MAC, 52'_;2700-217

• NAA 20813G.-61

FRt_b'%NCY- CPS

FIGURE 8 ((3 on%inued)

!
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|
g

|

g

g

U

FORH 608-B-42 NEW 6-6 3

559 P_-15019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR .THE REENTRY CONTROL .SYSTEM

COMPONENT NAME

NAME OF TEST

r MAC _2-_2700-2],7

.. PART NO. t NAA20_130-61

TESTNO.2OBI_O-_}EE_.FZ6_

\

EXPLOSION PROOF

TESTING CHAI-_BER

I

I

I

]

I._IXTURESUPPLY

l
x'---PRIDPELLANT VALVE

OUTLET ADAF_ER

(P/_99-_o6o4o)

EVACUATiOt| SYSTEM

FZ_,URF,9 / .

FORM 60_-B-42

I_-15019-_

NEW 6-63

r%

555



DESIGN APPROVAL TEST OF COMPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME TI-D.UST CHAMBFR ASS:524"BLY

NAME OF TEST PROPEl/ART VALVE SERVICE LIFE

= -

PR_SURE _ /'_2h I:'RESSURE GAGE

,s_r_ : _2_:k'x"

• • .

NO r MAC 52-527OO_7
PART "1 • ^ 208_30-61 '

TEST NO. 208130- _HEET.__I..:.__7_

INLET ADAPTER

I VARIABL_
RATE GYCLER

AhD CO_ SUPPLY 1

_--TF_._k_ATURE CHAMBER
% . I

THROAT PLU_

. , . - •

INLET ADAPTER

:PRESSURE GAGFQ
FZOURE la

FORM__8-B-42 NEw 6-63
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r

DESIGN APPROVAL TEST OF COI'_IPONENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME

NAME OF TEST

Y};mbSr CH.;':•_ r:R .'....c c,-.-,_,_,,_LY

THRUST PULSE PARAMhTERS

• rMAC 52-52700-{17
PARTNO.I ,,.,,,, ,08130_1

.... _'/-%O1
TEST NO. 208130--SHEET 26--2.,r26--7

, r ....

ON

Sl GNAL

FIRST INDICATION

OFF

.SIGNAL

EFFECTIVEFIRING TI_

DURATI ON

SI (]_ALkZDTH

CUT OFF TIME --_

FI (URE ii

F m

FORM 608-B-42__NEW 6-6 3

REV ISION ;/_ _ '

.. /" c---f----
Dated -/2-f _ "

n-15o19-2 555
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DESIGN APPROVAL TEST OF COMPOHENTS

FOR THE REENTRY CONTROL SYSTEM

COMPONENT NAME Tiil{usT CH/I:BER ASSI_;BLY

FUEl, AND OXIDIZ_._,_ESISTANCE
NAME OF TEST

,. ,..

r MAC 52-527OO-2'7
PART NO t NAA 208,30-_1

-'_O1 ....
TEST NO 208130 SHEET 263jF _7

!
I

4o0 -- SUPPLY

INLET

SWITCH

i

/ THE_,OCOUPLE

CHAMBER

OUTLET

ADAPTER
(P/N 99-106040)

C(X_I_ECTPOINT

FIGURE 12

c

D

0

|

!

R

O

|

B

|

|

9

FORM 60_J-B-,h2 NEW 6-63

t_V. C / P" "/_d,_?'"?£"_'2''_' _t_d_/_'_t_'_ -_''/
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